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---Upon commencing at 1:05 p.m. 

THE CHAIRMAN: Good afternoon. Be 
seated, please. 

MS. MURPHY: Yes. Before we commence, I 
understand Mr. Hynard had an undertaking that was left 
over from the previous day that we wanted to comply 
with at this time. 

MR. HYNARD: This undertaking resulted 
from cross-examination by Mr. Hanna, and Mr. Buss and I 
had promised to determine the number of management 
plans in the Thunder Bay District that contain 
provisions for the protection of moose browse from the 
application of herbicides in some areas of concern. 

And there are three such management units 
and they are the Black Sturgeon FMA, the Port Arthur 
Crown Management Unit and the Bright Sands FMA. In the 
case of the Bright Sands, the plan is not yet approved 
and all three of them state this prescription in a 
different fashion but all three of them contain it. 

MR. CASTRILLI: Is there anything else? 

THE CHAIRMAN: Thank you, Mr. Hynard. 

Mr=Castrilli,ef vhaveto 'takeca 
conference call at three o'clock for probably 20 
Minutes or so. So I was going to suggest that we could 


just continue on until close to then with your 
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examination and take a break at that time. 

MR. CASTRILLI: That's fine with me, Mr. 
Chairman. 

THE CHAIRMAN: Thank you. 

MR. .CASTRILLI >: Mr. .Chainmans at the 
commencement of this examination I would like to file a 
number of interrogatories that we asked of members of 
this panel for Panel 13. 

I will give the Board the list of 
interrogatories included and then I would ask that this 
be made the next exhibit. These are all 
interrogatories from Forests for Tomorrow and the 
numbers are 167 20). 22 2134. 9 25) oO ec ee eee) eande soe 

THE CHAIRMAN: That will be Exhibit 668. 

MR. CASTRILLI: (handed) 

THE CHAIRMAN: Thank you. 
~--EXHIBIT NO. 668: Forests for Tomorrow Interrogatory 

NOS 7 1650-2051 22,0026) 25,20 oe 
29, les of, (Panel 913.) 72 

J. JOSEPH CHURCHER, 

EDWARD ISKRA, 

ROBERT L. GALLOWAY, 

ROBERT A. CAMPBELL, 

MICHAEL EDWIN BUSS, 

PETER PHILLIP HYNARD, 


CINDY STERN KRISHKA, 
STEPHEN NICHOLSON, Resumed 


CROSS-EXAMINATION BY MR. CASTRILLI: 


Q. Mr. Churcher, I would like to begin 
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with you. And we will be referring initially to what 
would be Exhibit 604A, page 84. 

Now, I understand your evidence to be 
that for the period 1977 to 1981 approximately 
15-million cubic metres of wood were annually lost to 
insects in Ontario's forests; is that correct? 

MR. CHURCHER: A. Yes, that's correct. 

OPeeAndei fet rcould* refer you’ toxspage 123 
of the same exhibit, it is actually Table 5, Average 
Annual Pest Caused Losses in Ontario's forests? 

AvoryYes;, =ivhave*i1t* 

Q. The column along the top marked total 
and then down the right-hand side midway where it says: 
Total insects, we see a figure 15.493-million 

A. Yes. 

Ove Thatywasetheri15-mi llione thats you 
rounded off at page 84? 

AL *ereSiweciatase correct, 

Q. Now, looking at the top column on the 
same page, page 123, losses to spruce budworm? 

Aw Yes": 

Q. We have a breakdown by tree species. 
Can you confirm for me that balsam fir, which is listed 
as the third tree species in that top portion of the 


column, accounted for or was the subject of total 
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losses in excess of 10-million cubic metres on average 
for that five-year period? 

A... »Yes;.that’s.what it says. 

Q. And that would be, just ballparking 
it, roughly two thirds of the annual wood lost to the 
budworm for that five-year period on average was balsam 
sa abaat; 

A. Two thirds of the total insect figure 
of 15-million hectares, yes. 

Q. Thank you. And can you confirm for 
me, continuing with that page, that the forest losses 
to spruce budworm for the combined black and white 
Spruce tree species would be approximately 3.1-million 
cubic metres per year and that would be the figures 
1.469-million plus 1.690-million? 

Ais igi ess thaw! sicorrect® 

Q. Roughly 20 per cent of the total tree 
species losses on average for that five-year period? 

A.«# Yes, that®would be correct. 

Q. Can I now ask you to refer to page 
131, same exhibit. We are looking at what would be 
Table 3.2 on that page-- 

A. Yes. 

Q. --which is entitled: Softwood Timber 


Harvested on Provincial Crown Land. Looking at the 
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balsam fir column, would you confirm for me that 
between the years 1977 to 1981 the annual harvest of 
balsam fir was in the range of 400- to 900,000 cubic 
metres? 

A. Yes, that's the range over those five 
years. 

Q. And continuing with page 131, the 
spruce column under Table 3.2, can you confirm for me 
that between the years 1977 to 1981 between 6- and 
8-million cubic metres per year of spruce were 
harvested annually? 

A. Yes, actually in 1980 it is almost 
9-million cubic metres. 

Q. Fine, I will take that answer. 
Comparing the balsam fir to spruce, would you agree 
that the major tree loss from spruce budworm is to tree 
species that is harvested least? 

A. When comparing the balsam fir cut to 
the spruce cut, yes. 

Q. Just ballparking it again, roughly 10 
times more spruce was harvested annually than balsam 
Piretorsmnatirpend od? 

A. Generally speaking, yes. 

Ole hankeyour 


A. As measured in volume cubic metres. 
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Q. Yes, thank you. Now, for the next 
question I probably should ask if you have a copy of 
Exhibit 56 handy, it is the FRO 1986? 

A. No, I do not. I believe Mr. Hynard 
has one which he is searching for at the moment. 

Q. We are only going to be looking at 
initially page 43. Mr. Churcher, you now have the 
page? 


A. Yes, I do. 


Q. This is the table entitled: Area and 


Gross Total Volume for the Provincial Production Forest 


plus Forest Production Reserve by Working Group in 
Age-Class as of 1985. 

Can you confirm for me looking at the 
total growing stock of spruce in Ontario that we are 
looking at approximately -- or we are looking at in 
excess of 2-billion cubic metres? 

A. Yes, gross total volume is that 
figure. 

Q. And would you agree that the 
estimated annual loss of spruce, which we were just 
speaking of a moment ago, of approximately 3-million 


cubic metres per year from insects constitutes one 


fifteenth of one per cent of the total growing stock of 


spruce? 
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A. I would have to check that 
calculation. 

Otee ROoughA yes —-—mid tionedaivideds by 
2-billion. You can do it at the break and confirm it 
later if you like? 

Ane eshil wists 

Q. And accepting for the moment subject 
to verification that percentage figure of .15 per cent, 
would you agree that compared to the total growing 
Stocksof Ssprice?; tthateds) 42=billion cubic metres, that 
the estimated loss of 3-million cubic metres per year 
to budworm is relatively small? 

A. Yes, the figure of 3-million compared 
to 2-billion would be reasonably small in comparison. 

Q. Considering that the major loss is to 
balsam fink atwleastwiongthe: period. Tze tors 81,,. and 
that balsam fir is only a small part of the total 
volume of wood harvested, would you agree that it may 
not have been necessary to spray in certain 
circumstances for that period? 

A. No, I wouldn't necessarily agree with 
that. 

Q. Just looking at it at the global 
level, the figures we have been comparing, leaving 


aside differentiation between management units. 
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A. Just looking strictly at the figures 
as we have discussed them, then it is not unreasonable 
that someone might draw that conclusion, yes. 

THE CHAIRMAN: Can you draw any 
conclusion as to what the figures would be if you had 
not sprayed? 

MR. CHURCHER: The loss figures? 

THE CHAIRMAN: (nodding affirmatively) 

MR. CHURCHER: I would not imagine that 
the figures -- the loss figures would be that much 
larger, taking into account that the area that we spray 
on any given year usually isn't any more than one to 
two per cent of the infestation. By and large the 
infestation has progressed unabated without any 
intervention or involvement by man. 

MRe cCASTRILDDaaOesS Ando Mraichurchers 
just to confirm for me on the record, page 30 of 
Exhibit 56, Figure 14: Growing Stock by Working Group 
for Ontario, the column for spruce, this is meant to 
graphically, by way of bar chart, illustrate the same 
numbers; is that right? 

MRee CHURCHER:) A.seYespu it! ise-—-i the 
vertical column is rather unclear as to what those 
humbers indicate. I would assume that they are in 


billions of cubic metres. 
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Q. Yes. 

A. And if they are, then yes, it 
geographically depicts what was in the table. 

Q. Thank you. I understand from your 
testimony, Mr. Churcher, that the spruce budworm is a 
natural component of the spruce forest throughout 
northeastern North America; is that correct? 

Awe That’ s¥ correct? 

Q. And I understand as a part of the 
Ministry of Natural Resources spruce budworm management 
strategy that district offices of the Ministry should 
rate the vulnerability of forests to damage by spruce 
budworm? 

A. Yes, that's one component of the 
strategy. 

Q. Can you confirm for me that stands 
rated as vulnerable, if they were not treated, could be 
allowed to be defoliated by the budworm in order to 
allow the spruce trees to occupy more of the stand? 

A. I'm sorry, could you repeat that 
question, please? 

Orioves oF Caneyour confirm for me that 
stands rated at as vulnerable, if they were not 
treated, could be allowed to be defoliated by the 


budworm in order to allow the spruce trees to occupy 
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more of the stand? 

A. I guess that would depend on the 
stand in question and how vulnerable it was and why it 
was rated as vulnerable. Vulnerability rating takes 
into account not only the species -- the tree species 
that exists but also the age of each species, stand 
composition, the density, things like that. 

Q. As a general proposition, would you 
accept the proposal that I just made? 

An Wily QuessPaiyrandet tad reticiittl Poechink 
of it in general terms. I tend to view it in a more 
specific stand-by-stand case. It is possible that the 
effect you suggested could occur. 

MR. HYNARD: A. Perhaps I could help you 
thereyveMriocastrilii 

Onan Wellgw lets s HoldAon, alminutereMre 
Hynard. 

Mri’ Churcheryicouldmiaaskeyour tomturnato 
page 136. We are looking at Item B, the top of that 
page, beginning with the second sentence: 

"If an area cannot be converted to a less 

vulnerable species, allowing nature to 

run its course may be the preferable 
option. This will allow the budworm to 


cause high mortality to the balsam fir 
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overstorey and understorey and thus 

favour the less vulnerable spruce in the 

future forest." 

Isn't that essentially the proposition I 
just put to you? 

MR. CHURCHER: A. Yes, in very general 
terms it is. 

Q. So do you agree with that 
proposition? 

A. Yes, as stated there, noting that the 
paragraph continues to say that: 

"The future forest (i.e., the one that is 

regenerated to spruce) will still be 

susceptible but possibly less 
vulnerable." 

So it will still have some degree of 
vulnerability there. 

Q. But less than the balsam fir which 
preceded it; is that correct? 

A. Assuming that the major component in 
the original stand is balsam fir then, yes, it would be 
less vulnerable. 

OLS) Thanks yout es And would’ it” be 
reasonable to infer from that, if we had a 


predominantly balsam fir stand and it were left to the 
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budworm, that the Ministry should expect to get more 
spruce as a result? 

A. If the budworm were the only factor 
in the forest that was driving the succession or what 
the next stand would be, then that is a possibility, 
yes. 

Q. Thank you. Generally the Ministry's 
planting programs consist of both jack pine and spruce; 
is that right? 

A. That is my understanding. 

Ont Fine. o-Butecomingsbackirtomthe 
proposition that's outlined at page 136, you would 
agree, that; dettingsnatunesminssts course is) an optian 
in dealing with budworm; is that correct? 

A. Yes, definitely. 

Q. Would you also agree that the budworm 
is an essential factor in maintaining spruce in a stand 
through time? 

A. I think that, as we have noted 
before, that the fact that spruce budworm is a natural 
component of the forest and that there have been 
successive outbreaks, as long as records show; also 
given the fact that balsam fir and spruce continue to 
be a part of the forest, would indicate that there is a 


equilibrium between the trees species and the insect 
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pests that attack them. 

Q. So the answer -- sorry. 

A. In other words, the pest is not going 
to do away or eliminate or eradicate its host species. 

Q. So the answer to my question is yes? 
Would you like me to repeat it? 

A. Yes, that would probably be best. 

Q. Thank you. Would you agree that the 
spruce budworm is an essential factor in maintaining 
spruce in a stand through time? 

A. I guess I would take exception to the 
word essential. The way I understand the question, it 
sounds like without the spruce budworm there would be 
no spruce. 

Q. Let me rearrange the sentence and see 
if we can get some common ground here. Would you agree 
that spruce budworm is an important factor in 
maintaining spruce in a stand through time? 

A. I believe that the spruce would 
probably persist in the stand to a greater or lesser 
degree whether the budworm was there or not, but again 
I feel that there is an equilibrium, if you will, 
between the spruce component, fir component and 
budworm. Each has a role in the forest eco-system and 


that is proven by the fact that we still have all 
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three. 

Q. We are not quite getting an answer to 
the question. 

A. Perhaps I am just not understanding 
the question. 

O.9 £ Welle let? met ask) 1 tiagain-e* It may 
improve with three asking. Would you agree that the 
spruce budworm is an important factor in maintaining 
spruce in a stand through time? 

Give me a yes or no and then, if you want 
to qualify it do so, but I would like a response to the 
question as asked? 

A. Yes, in a general sense it is an 
important factor. 

Q. Okay. Are you familiar with an 
article by Alan Gordon, 

A. Yes, I am. Well, Alan Gordon has 
written a number of articles -- 

Q. Let me finish the sentence with, that 
I provided to you on Friday? 

A. Yes and I was familiar with that 
article spricretosyourprovidanglyt 

Q. Well, I think you only get one yes in 
any event. And that article is entitled: Budworm! 


What About The forest? 
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A eLeS achat, Seiconrect 

MR. CASTRILLI: Mr. Chairman, I would ask 
this be made the next exhibit. 

THE CHAIRMAN: Exhibit 669. 

MR. CASTRILLI: (handed) 

THE CHAIRMAN: Thank you. 
---EXHIBIT NO. 669: Article entitled: © Budworm! What 

About The Forest by Alan Gordon. 

MRameGAST RELL O.ne Mrn.e Churcher, vou 
have a copy of that; right? , 

MR -waCHURGHERG: SAS aWes, I) do. 

O& Mr. Churcher, at the time of writing 
of this article, I understand Mr. Gordon was a research 
scientist for the Ministry of Natural Resources at 
Sault Ste. Marie. Is that your understanding? 

Ateeelthatesecornrect.. 

Oni eel woulderhi kestos refer vou initially 
to page 22. I am really looking at both the text and 
figure on that page, being the figure 36 which Mr. 
Gordon outlines as being a white spruce/fir stand 
structure following a budworm attack in 1979. 

Mr. Churcher, we are in particular going 
COsLOcuUsSe One Mrs Condon si discussions ofmthaty figure and 
you will see actually it will be the right-hand column 


on page 22. 
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A.@ Yes? Ighave it. 

Q. Perhaps you might want to take a 
moment to read the second full paragraph on the 
right-hand column, the third paragraph on the 
right-hand column and over on to page 23 the first® fuld 
paragraph on the left-hand column, and let me know when 
you have completed that? 

A. Yes, I have completed. 

Q. Fine, thank you. Just turning 
initially to page 23, the sentence that begins: 

"If the present overstorey including the 

rising secondary stand wave were now 

Wiped out, the stand would have a much 

more favourable composition of 

Spruce relative to fir." 

Do you agree with that assessment? 

A. Given the figures that he provides, 
yes. 

Os S=Lenoweask yoused turn to page 25 and 
we are looking at the bottom of that page, the 
Paragraph beginning: 

“inyboth the foregoing cases..." 

And on to the completion: of the article 
on page 26. And the reference "in both the foregoing 


cases", is to the white spruce/fir and red spruce/fir 
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discussion that has been the source of the entire 
article and he says: 
"In both the foregoing cases the white 
spruce/fir and the red spruce/fir, a 
secondary budworm event has been 
substantially responsible for the 
Maintenance of the spruce in the forest." 
And then he then -- I should say, Mr. Gordon refers to: 
"Similar interpretations can be...deduced 
from work that has gone on in Maine." 
And turning over to page 26, he says: 
"I would propose that there are strong 
arguments for the co-evolution of the 
spruce budworm and the spruce/fir forest 
and that where spruce and fir grow 
together, budworm are an essential factor 
in maintaining spruce in these stands 
through time." 
Do you agree, Mr. Churcher? 
MR. CHURCHER: A. Ina general sense, 
yes, I agree. However, I think when one looks at a 
concluding sentence to a paper like this, you have to 
look back at the manner in which the study was done. 
He is making these comments on two cases, 


as you pointed out a white spruce/fir stand -- one 
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white spruce/fir stand, I believe he describes it in 


the Algoma District of northcentral Ontario, and the 


other case he talks about is red spruce/fir which was 


locatedsl \believe HnyAlgonquingParkces tse the only 


stand of red spruce/fir That I am aware of in the 


Province of Ontario. 


So, essentially, the only case and the 


one he keyed in on was the white spruce/fir. He 


19296 


appears to be trying to draw general conclusions fron a 


study that was on one stand in one portion of Ontario 


and I would be a little concerned about making general 


wide-spread conclusions based on such a small sample 


size. 


Q. I'm just wondering, do we have 


anything from the Ministry on the record comparable to 


this? 
A. To this kind of study? 
QO. Yes. 
A. Not that I am aware of 


believe, the only one that I know of. 


Litas, 27 


Q. Mr. Gordon's study is the only one 


you know of in Ontario? 


A. The only one that comes to mind at 


this time anyway. 


QO-esThatestfinevethanksyoue 
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though, Mr. Gordon, based on the work he has done, is 
Saying that the budworm is necessary to maintain the 
Spruce component of stands that are not cut; is that 
right? 

A. That is what he's saying, yes. 

Q. And he's also suggesting that nature 
can take care of things itself; is that right? 

A. Yes, that would be a reasonable 
interpretation of his conclusion. 

Q. And do you agree with either or both 
of those, generally? 

A. Generally speaking, yes, I would 
probably agree with both of those statements. 

Q. Thank you. 

Ate Oneszothernsthingeleamight adds if I 
may, 1s that Dr. Gordon was one of the 20 invited 
participants at the spruce budworm management workshop 
that we held in Thunder Bay, as I believe I talked 
about in my direct evidence, and that Fraser, that 
paragraph that you cited on page 136 of... 

Q®, Exhibits,6047 

A. Yes. Is to a certain extent an 
interpretation or rewording of some of the views that 
Dr. Gordon expressed at that workshop. 


OUR SOB LiSwLalrTaLorsayuthateDr.. Gordon 
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has had some influence on what I gather constitutes the 
current Ministry policy on this issue? 

A. Yes, definitely. 

Q. Fine. Now, Mr. Churcher, I also 
understand your evidence to be that if vulnerable 
stands cannot be converted to a lower vulnerability, 
one should be prepared to manage them on a shorter 
rotation; is that correct? 

A. Yes, that's correct. 

Q. And would I be correct in concluding 
from that general proposition that MNR, in certain 
instances, is recommending lowering the rotation age? 

A. Well, the strategy suggests that that 
might be a consideration that the forester may want to 
take into account when he's developing the timber 
management plan for the next five years, when he is 
dealing with highly vulnerable stands or stands that 
are highly vulnerable to the spruce budworm. 

Q. And that is one component of a series 
of components that MNR currently employs to deal with 
budworm; is that right? 

ApMexvesr? that’s correct. 

Q. Does part of the MNR strategy include 
the alternative of using certain types of silvicultural 


methods such as modified cuts to accomplish the same 
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end? 

A. Yes, I believe so, to my knowledge. 

Q. To what extent in Ontario or, more 
specifically, in the area of the undertaking, has that 
been employed to your knowledge? 

A. I don't have any figures that I can 
provide, although I believe there was in response to 
one of the interrogatories from Forests for Tomorrow 
for Panel 13 there were some relative scale was 
provided for a similar question. 

Own Are yousfampliarswithethe. work of 
R.M. Frank from the U.S. Forest Service? 

Ae NOtseintinatelLy nA no 

Q. But you have been provided with a 
copy of his article; is that correct? 

A. Yes, I was. 

OwpeAnadathatcartictesissentitied: 
Building New Spruce/Fir Stands, A Long-Term Localized 
Strategy for Reducing Spruce Budworm Impact? 

As -v.cSira thatesiconrects 

MRE CASTRIUble s Mrs. Chairman;.,I paskethat 
this be made the next exhibit. 

THE CHAIRMAN: Exhibit 670. 

MR. CASTRILLI (handed) 


THE CHAIRMAN: Thank you. 
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-~--EXHIBIT NO. 670: Article entitled: Building New 
Spruce/Fir Stands, A Long-Term 
Localized Strategy for Reducing 
Spruce Budworm Impact authored 
by R.M. Frank, U.S. Forestry 
Service. 
MR. CASTRILLI: Mr. Chairman, despite 
this article's brevity, I'm informed this is all of it. 
Q. Mr. Churcher, Mr. Frank -- or Dr. 
Frank in his experiments found that shelterwood CuuoLnG 
increased the amount of spruce in the stands and may 
decrease the susceptability of the stands to spruce 
budworm, referring to page 365 of what is now Exhibit 
G07 
Has that been the Ministry's experience 
as well in Ontario or, more specifically, in the area 
of the undertaking? 
MR. CHURCER: A. I believe the paper is 
in reference to red spruce, Mr. Castrilli. 
Q. I recognize that. What has been the 
Ministry of Natural Resources experience in Ontario, 
more specifically in the area of the undertaking, with 
shelterwood cutting? Do we have anything on the record 
from the Ministry on this? 
MR THYNARDeO eS ANY (Couldnyvowmepeat at 


again, please, Mr. Castrilli? 


Q. Well, let me ask Mr. Churcher first, 
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Since he was raising his hand, eagerly seeking to 
answer the question. 

MR. CHURCHER: A. No, I was intending to 
defer to Mr. Hynard. 

Q. Pointing to Mr. Hynard. Mr. Hynard, 
what were you going to say? 

MR. HYNARD: A. I was just asking if you 
could repeat the question so I have it straight with 
respect to the Ministry and its use of shelterwood for 
Seep TUS of spruce. 

Q. The question I asked was: Frank 
found that shelterwood cutting, albeit on red spruce, 
increased the amount of spruce in the stands and may 
decrease the susceptability of the stands to spruce 
budworm. 

And my question was: What has been -- 
has that been experience of the Ministry of Natural 
Resources in the area of the undertaking with respect 
to black spruce or white spruce? 

A. With respect to black spruce, no, 
that is not the experience of the Ministry. There were 
studies done, and I would have to undertake to find out 
the location of those, with respect to black spruce and 
that was definitely not the result. With regard to - 


white spruce, I'm not aware of such studies. 
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Having been done in Ontario or the 


area of the undertaking? 


A. 
studies, no. 

Or 
with the studies 

A. 

Ox 

A. 


On 


I’m not aware offhand of such 


So your undertaking is to provide me 
Onsite 

Black spruce. 

Black spruce? 

Yes. 


Okay. I have put a giant U on my 


page and you will be hearing from me further no doubt. 


Apparently, I guess I can ask either Mr. 


Churcher or Mr. 


Hynard. Is shelterwood cutting 


feasible in the area of the undertaking with respect to 


budworm control? 


MR. 


have to defer to 

MR 
cutting feasible 
spruce or balsam 


into three parts 


Ox 


CHURCHER” WAS” TAgaingel thinkaetewoudd 
Mr. Hynard. 
HYNARD: A. Well, is shelterwood 
with regard to black spruce and white 
fir? I would have to separate that 
really. 


If you want to give me a three-part 


answer, I'm content to have a three-part answer. 


A. 


With respect to balsam fir, I would 


think that it would be quite easy to obtain natural 
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regeneration using shelterwood cutting under a variety 
of site conditions for the reason that balsam fir 
readily produces advance reproduction and that the 
removal of the overstorey in two or more cuts would 
favour the development of that balsam fir over any 
associated hardwoods, at least any associated 
intolerant hardwoods. 

So I would think that it would be 


possible, although I would expect that there would be 


losses -- considerable losses in the residual stand due 
to windthrow. Balsam fir is not a very windfirm 
species. 


With respect to black spruce, there was 
considerable evidence given in Panel 10 on the 
applicability of shelterwood to black spruce. Black 
spruce is tolerant enough of shade but it is not 
windfirm enough on most of its sites, at least on those 
Sites where natural regeneration of black spruce is 
feasible, it's not windfirm enough to make that a 
practical proposition. 

With regard to white spruce, I'm already 
undertaking, towlLind@eoutwu-oesormy, «that isethe®black 
spruce one. 

With regard to white spruce, how feasible 


it would be would be very, very site-specific. It 
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would depend on the nature of the site and the stand to 
know whether it were possible at all to regenerate 
white spruce using the uniform shelterwood system. 
Again windfirmness is a problem. 

Q. And your recollection is that you are 
not familiar with any studies in Ontario? 

A. I cannot think offhand of a study in 
Ontario where that was done with white spruce. 

Q. Now, as I recall you are a Great 
Lakes/St. Lawrence forester; is that right? 

AG® (hatesernighte 

Q. Do the boreal foresters on the panel 
agree with you? 

A. Mr. Galloway? 

MR2 GALLOWAY="* A“© Yes;=quitee loudly 1 
may say. I'm not aware of a study on white spruce on 
the modified cutting similar to Peter's answer. 

Q. Let's leave it’ then, Mr. Hynard, that 
you will provide an undertaking to obtain whatever 
studies with respect to black spruce and shelterwood 
cutting and budworm control you are aware of? 

MR. HYNARD: A. Black spruce and 
shelterwood cutting, there was no -- my recollection of 
those studies, there was nothing to do with budworm 


control as a part of those studies. 
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Q. Okay, fine. Whatever you were 
referring to that you can find-- 

AY ume eS. 

OM S=svouswi bisprovides =-Thankiiyou. 

Mr. Hynard, since we are on you at the 
moment, I gather from your comments, at least with 
respect to balsam fir, that shelterwood cutting could 
be an integral part of an integrated pest management 


strategy? 


O BaNo? 

A. My answer was with respect to its -- 
the feasibility of using the shelterwood system in the 
regeneration of balsam fir. 

Q. So you were not making a comment 
about budworm? 

A. No, not at all. 

Oupethatisetunny, «is thoughtiethetquestion 
was about budworm. 

A. Well, it was a three-part question, 
ase lerecal le. 

Q. Only with respect to the trees. So 
your answer to that question is no? 

A. The answer to that question was that 


it is feasible to regenerate balsam fir using - at 
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least that is my guess - using the uniform shelterwood 
system. 

Whether that would be useful in a budworm 
strategy or budworm control, Mr. Churcher would be in a 
better position to answer if he felt the regeneration 
of balsam fir would be useful in such a study. 

MR’.= CHURCHER’:* WAS *4in™actualy tact. ud 
would say that the regeneration -- or in citing the 
regeneration of balsam fir would be the exact opposite 
effect of what you are trying to get. 

QO. ‘Fane.« Letiis:italk about block cutting 
for a moment. Does the Ministry use block cutting or 
apply block cutting to areas prone to budworm attack? 

MR HYNARD: A. The evidence from Panel 
10 on block cutting said that it was used -- are you 
including strip cutting in that category block cutting? 

Ovrivess finer 

A. It's used in the regeneration of 
black spruce on lowland sites and on shallow upland 
Sites. I don't -- my understanding of that situation 
is that it is not an especially budworm susceptible 
Situation. 

Q. Do we have anything on the record 
with respect to block cutting and budworm attack from 


this panel? 
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MR. SCHURCHER vA amNotwiromathis panel, 
no. 

OpeeOn 2h uyousuecall ,iMne Hynard, since I 
gather you have been a witness now for some months, 
going back to Panel 10? 

MR. HYNARD: A. There was no connection 
with budworm. 

Ove AlLieonioht: sthankiyou., jNowwein 
response to an interrogatory that was asked of you by 
the OFIA in what is now Exhibit 656. I think this is 
still you, Mr. Churcher, by the way. 

MR. CHURCHER: A. Which interrogatory 
was this? 

Oneal Dit e.0 DO, aeLteSs encLernnogatory '5 
from the OFIA on Panel 13. 

Aza Yes) sahavenite 

Q. If this exhibit had pagination, we 
would be looking at page 3. It's the gross area of 
moderate to severe defoliation in hectares. 

A. Yes, for spruce budworm in Ontario? 
Right: 
coe Xt eS. 

For the period 1967 to 1988. 


Rai oe: 


0 FP O YF WO 


Now, this is a chart that you 
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prepared; is that correct? 

A. It’s a chart which I provided: 
Actually it was prepared by members of Forestry Canada, 
the Forest Insect and Disease Survey Unit. 

Q. I see. And it's a chart on the area 
of moderate to severe defoliation in hectares by the 
spruce budworm for three Ministry of Natural Resources 
regions, and it's the total in the far right-hand 
corner in each case; is that right? 

Ae That "Ss COrVrrect.. =AlLtnOuGH yoleane 
indication is that it was three MNR regions bears a 
little bit of explanation. 

The Ministry reorganized into what we 
currently think of eight administrative regions in I 
believe the early 70s. Because this data goes back to 
1967, it was formulated -- beginning in 1967 into three 
geographic distinctions which they have titled southern 
Ontario, which is essentially equivalent to the four 
southern MNR regions that we know now; northeastern 
Ontario, which is essentially a line from Lake Nipigon 
east to the Quebec border, so that takes into account 
all of northeastern region, all of the northern region, 
parts of what is now the northcentral region; and the 
last or the third area that they looked at was 


northwestern Ontario which is the remainder, Lake 
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Nipigon west to the Manitoba border which is all of the 
current northwestern region and the remainder of the 
northcentral region. 

Q. Can we take it that in any event the 
total numbers on the right-hand side of the page 
include all of Ontario? 

ANeplhati Ss .comkeat . 

OF BA] teri ght. 4 And,-Lewoudd, presume this 
applies to white spruce, black spruce, balsam fir; is 
that right? 

Ag® Yes, othat, skcomnect: 

Q. Now, I notice that the defoliation, 
Mr. Churcher, ranged as low as 79,000 plus hectares in 
1967 to as high as 18-million plus hectares in the 
period 1979, 1980 and 1981; is that right? 

A. That is also correct. 

O« Can I ask you to turn with me again 
to Exhibit 56, it's the FRO 1986. We are again looking 
at page 43, and we are looking again at the column 
marked spruce-- 

A=tayess 

Q. --which is almost dead centre in the 
page, and the column for balsam fir. Firstly, the 
column for spruce, look at the right-hand side of the 


page, the total area for spruce, white and black, is 
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15-million plus hectares; is that correct? 

ASS eTha tes -correccu. 

Q. And for balsam fir just below it we 
are looking at 2-million plus hectares; is that righte 

A Slams avsogconrects 

Q. And if we accept subject to 
verification that the combined figures for balsam fir 
and spruce come to 17,934,309 hectares. Will you 
accept that subject to verification? 

A. Yes, I will accept that now doing a 
quick addition. 

Q. All right, thank you. Now, looking 
again at Exhibit 656, the page we were just looking at 
for the years 1979, 1980 and LOSI To ewould’ appear tat 
first blush that the budworm defoliated each year for 
three years an area greater than exists for balsam fir 
and spruce combined. Do you agree? 

A. The figures that are given in that 
table that we just discussed in the interrogatory, yes, 
are 18-million hectares in 1980, or almost 19-million 
hectares as a matter of fact, and that is more than the 
17 million, 9 hundred odd thousand hectares that were 
discussed in Forest Resources Ontario. 

I would suggest it's probably a 


difference in the way that these numbers were derived 
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and the way they were measured. 

The area of moderate to severe 
defoliation is derived from an aerial mapping exercise. 
As the forest insect and disease survey rangers fly 
over an area they map in a rather broad approach the 
area that they note has been moderately or severely 
defoliated. 

After the maps have been all put together 
across Ontario, then an area figure is derived from 
those maps and it may include small lakes and rivers 
and poplar stands and other areas that obviously would 
not be defoliated by spruce budworm. However, the 
scale on the map does not allow to differentiate 
individual stands. 

As noted in my direct evidence and as 
pointed out by Mr. Martel in a question that he asked 
on Figure 5 I believe of my evidence, and in Exhibit 
604 - I don't recall the page number - it indicated 
that the northcentral region there was roughly 
5.3-million hectares of moderate to severe defoliation 
mapped but in actual fact there was only 500,000 
hectares or roughly one tenth of that were stands that 
were eligible for some form of treatment to manage the 
Spruce budworm? 


And Mr. Martel's question was: Why is 
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there a discrepancy. And the answer I gave to him then 
is essentially the same explanation I am giving now, a 
broad brush mapping on a very large scale map. 

Q. So it would be fair to say, Mr. 
Churcher, that the numbers in Exhibit 656 on this page 
are inflated, at least for those three years? Or let 
me put it this way: There should be some subtractions 
that in fact have not been made on that page; is that 
rignter 

A. If you wanted to get specifically the 
number of hectares where only spruce and/or fir existed 
that suffered moderate to severe defoliation then, yes, 
these numbers are overestimates. 

Q. You would want to subtract rivers and 
small lakes and things like that? 

ALT OY es) @that smcorreccerectoede-@an 
accurate number. However, for relative purposes these 
numbers are very useful. 

Q. You would agree for accuracy sake 
there should be some subtraction; is that correct? 

AZEtYesPi that. s” correce. 

Q. Mr. Churcher, we, Forests for 
Tomorrow asked you further interrogatories. In 
Particular we asked you one that is now sdebi spite (ce) 


excuse me, we didn't, OFIA did -- sorry, my apologies, 
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it is us. 

It is Exhibit 632, it has more than one 
interrogatory Onelt 48 1Lt. Ss iQuestion 821, in.what “is ‘now 
EBxnvbitsoa2. 

AcCweaLese 

Q. It would be the last -- four pages 
from the end of that exhibit. 

A. Yes, I have it. 

Q. We asked you a three-part question on 
the top of the page: What was the cost of the aerial 
spraying program in northcentral region for 1987 and 
the estimated value of the timber by species that was 
actually saved. 

Secondly, we asked you how much of the 
area sprayed in 1987 has been harvested. And, thirdly, 
we asked you how much of it is planned for harvest in 
the next ten years. 

Beginning with your answer under (a) you 
noted that approximately -- well, exactly 76,526 
hectares were aerially treated for spruce budworm in 
that region for that year; is that right? 

Ana ces COnrect.. 

Q. Now, I gather this was an area under 
heavy budworm attack; is that right? 


A. Yes, it had been attacked severely 
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for a number of years. 

Q. And I gather this was a commercially 
operable forest? 

A. Parts of it were a commercially 
operable forest, yes. There were some other values 
that were protected in that program as well. 

Q- I gather at least 76,526 hectares of 
it were commercially operable; weren't they? 

A. No, that figure was for the entire 
spray program in the northcentral region in 1987. 

Q. Now, we asked you in Item (b): How 
much of the area sprayed in 1987 has been harvested. 
And your answer was, on the next page, 558 hectares of 
the commercially operable forests treated in 1987. 

I presume the 558 hectares were cut in 
1988, or do you know? 

A. I believe they were. I am trying to 
recall the format the information came in from the 
districts. I can confirm that for you after the break 
LEMAyVouUr Would Sir kes 

MS. “MURPHYaae Dt wouddehnaves to be 87 mor 
"88. 

MRee CAST RUG Im eelileveesets? Ohi. 

MS. MURPHY: Does it matter? 


MR. CASTRILLI: Well, it may not. 
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MR. CHURCHER: Right, We are not into 
summer 1989 yet, of course. 

MR. CASTRILLI: Q. Now, we asked you in 
Item (c) how much of the area sprayed is planned for 
harvest in the next ten years. And your answer was 
that the remainder of the commercially operable forest 
that were treated in 1987 will be harvested in the next 
ten years. 

Now, I took your answer in (a) which you 
said 76,500 plus hectares to be the total area that you 
planned on harvesting. Is that an inaccurate 
assumption on my part? 

MR... CHURCHER? 7 A 40 .Yes,.,)i-teiwas:. 

Q. How much were you planning on 
harvesting? 

A. I can't recall right now what the 
total area of commercially operable forest was or what 
component of that 76 thousand some odd hectares was 
classed as commercially operable forest. 

Q. That was the purpose of the question 
in the interrogatory. Could I ask you to undertake to 
find that out? 

A LeSpelawa lle ori Ss larapologazeszfor 
misinterpreting your question. 


Q. That's quite all right. We will 
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probably come back to that later. 

A. It will probably end up having to get 
in touch with each of the four or five districts that 
were involved in that program. It may take a day or 
two before they respond and I can pull those numbers 
together. 

Q. That's fine. Have you generally 
provided any evidence before this Board that all areas 
sprayed for insects Have in fact been harvested where 
the forests were Sinieeerean’ operable? 

Aoel om SOrb ya kcould: you sseneatiitha tic 

Q- Have you provided any evidence before 
this Board that all areas sprayed for insects have in 
fact been harvested where the areas were commercially 
operable? 

A. It is noted in the procedure for 
aerial application of insecticides for forest 
management, that is one of the criteria for spraying a 
commercially operable forest, it will not be sprayed 
unless it is going to be harvested within ten years. 

I believe your question is: Have we 
provided anything that proves we do this one way or 
another and my response is no, not that I am aware of. 

Of “Sine trsm fine l- wigliveewart nti you 


have provided an answer on Interrogatony 21, to pursue 
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thiseturthers 

A. Very well. 

Q. Now, in what is Exhibit 668, Question 
SIL BESG6SHTSs0UuRelIstpofeinterrogatories for Panel 13. 
We asked a five-part question relating to a 1987 
planned spray operation to protect jack pine stands in 
the Dryden Crown Management Unit. 

Mr. Iskra, were you the author of the 
answer? 

MS. CRONK: Sorry, what number? 

MR CASTRIDNEs BThemintenrogatory? 

MSey ‘CRONKce eyes 

MR CASTRILLIS: eeNomes lt pel tuwould: be 
three pages from the end of that exhibit. 

MR. ISKRA: To answer your question, not 
directly, I had some input. 

MRE CAST RIDGES Ofte Sorry). Welsethere*a 
member of the panel who did answer it, who put this 
together, or who was it? 

MS. MURPHY: This is the Ministry's 
answer to the question, Mr. Chairman, and a number of 
the people here may have had input into it. 

MReMCASTRILE Lee Wells,? what) Is am trying? ito 
identify is who that person is. I guessed tht Mr. 


Iskra and I understand it's not -- 
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MR. ISKRA: Well, I could help answer 
some of your questions with the information I know 
about it. 

MR AS CAS TRAE Oren Ale rignt a et us 
start with Item (d). We asked for the particulars of 
what the expected loss would be on the MAD, maximum 
allowable depletion. Is that an answer that you 
provided -- is that a question you provided the answer 
to on the next page? 

MR. ISKRA: A. No. My original 
understanding of it was the existing MAD, but I was 
told that that could not be calculated until it was 
actually a damage or a loss after that five years and, 
in which case, it would then affect the next five-year 
MAD. 

Oo. APM rightiny Welife justeiocokingsat the 
answer you did provide -- that was provided, the answer 
indicates that: 

"MAD is calculated on the basis of the 

area’ of *productitonsetorests: insithe 

management unit; that is, free to grow. 

Severe defoliation and loss of trees to 

budworm who affect the MAD calculation at 

the time of the next renewal of the 


timber management plan at which time 
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actual losses by area would be used." 

Ligi@cangclariny, finstyofcalby who is 
predominantly responsible for that answer so I know who 
to put the question to? 

Mr. Galloway? 

MREEGALLOWAY .meAs s.veSevarl edidn! tiwrite 
that specific answer, but I can certainly answer that 
yes. 

OfeA Dlr Gn trmetine eLWel ly. could i you 
clarify for me first, Mr. Galloway, whether my 
understanding of the answer is accurate. 

The response seems to be saying that the 
MAD is not affected immediately but five years hence at 
the renewal of the next management plan. Is that what 
the answer says? 

A. Yes, that's what the answer says 
there and that would be dependent upon the severity of 
the loss and traditionally the insect loss builds up as 
indicated in the chart we have already looked at this 
afternoon, so if there was a catastrophic loss, as a 
fire where it all happened at once, you would replant 
and the procedure in the Class Environmental 
Assessment, the TMP, allows for that replanting and 
contingency plans. 


This answer is what would happen in most 
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cases of an insect depletion. The five-year MAD would 
be set at the start of that five-year period and you 
would be gathering more information during that 
five-year period on both the volume and the area 
depleted and then at the next five-year period you 
would use that information to recalculate. 

Q. Is your answer to our interrogatory 
consistent with the definition of MAD found in the 
Timber Management Planning Manual, it's Exhibit 7? 

A. Offhand I would say yes, but I will 
look up the page, if you... 

OLSes 718: , 

Aas -eVese- eeThe defini con ionrmpaceiiy 1gIor 
the Timber Management Planning Manual: 

"The calculated amount of area from 

which timber may be depleted over the 

five-year term of a timber management 
plan by any means including harvesting, 
fire, insects, disease, inoperability or 
because of the allocation of the area to 
other uses to fulfill the objectives of 
management." 

And that in fact does fit exactly with 
the answer to your interrogatory. 


If you note the term "the calculated 
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amount of area from which timber may be depleted", and 
the maximum allowable depletion uses the area depletion 
and a depletion by insects in the amount where it 
didn't eliminate the total area or the total volume 
from that area, you would still have the allowable 
depletion on an area basis, but in fact you might get a 
much reduced volume per area and that reduced volume 
would take effect immediately. 

The reduced maximum allowable depletion 
or changed maximum allowable depletion would then in 
that case not take place until the next plan was done. 

Q. That's fine, thank you. 

MR. CASTRILLI: Mr. Chairman, I have some 
more interrogatories that I should probably file this 
morning pertaining to Panel 12. 

Let me just give the Board and the 
parties the numbers these apply to. These are all 
Forests for Tomorrow interrogatories for Panel 12 and 
PReMNUMNDeR Sma GemaAS wLOl OW Stee) jo fel Madi eel6 17 rand 
21. I would ask this be made the next exhibit. 

THE SCHALRMAN cae ab xh bat. 6.7.1. 

MR. CASTRILLI: (handed) 

THE CHAIRMAN: Thank you. 
ae cD ble NO,wmOgsliee hOLeSt omrore LOMOnrOW 


TnterrodalLorvaenos..7, 9, 10,114, 
UG lve mance oie (Pane lel ).< 
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MRer CASTRIULDI: 7) Oe “eMs. sKrashika,ecansyou 
confirm for me that the cycling of nutrients within 
eco-systems, including forest eco-systems, is known as 
biogeochemistry? 

MS> KRISHKA: 9 °A. " "Conld? you "repeat that, 
please? 

O.< Surely. "Can svoum confirmetiate tne 
cycling of nutrients within eco-systems, including 
forest ecomayeren sete known as biogeochemistry? 

Ait *Vesyeel would. 

Q. And as a general proposition, would 
you agree that the major characteristic or a major 
characteristic of biogeochemical cycles, especially in 
forest eco-systems, is that most of the nutrients in 
the cycle normally remain within a particular 
eco-system, generally? 

A. Would you mind repeating that? 

Q. Sure. As a general proposition, 
would you agree that perhaps the major characteristic 
of biogeochemical cycles, especially in forest 
eco-systems, is that most of the nutrients in the cycle 
normally remain within the eco-system? 

A. Generally I'd agree with that. 


Q. And would you agree that over time 
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Maintaining the biogeochemical balance of a forest 
eco-system is important to maintaining the long-term 
productivity of that forest? 

Aga 'CS 7 ale -— 

Q. As a general proposition? 

An@eryes)® LAawould: 

Q. And would it be fair to say that 
vegetation plays a very important role in forest 
eco-system biogeochemistry? 

A. Yes, it does. 

Q. And that role includes nutrients 
being accumulated and conserved by the vegetation? 

MS. CRONK: Excuse me, Mr. Chairman, 
before the witness answers, with no disrespect at all 
intended toward the witness, I don't recall - and I may 
be mistaken - but I don't recall Ms. Krishka or anyone 
else on this panel being qualified as biogeochemists. 

Now, I have no difficulty in an objection 
sense to questions being put to the witness's general 
knowledge based on her experience in forestry in areas 
in which she has been qualified, but I do not recall 
her being qualified to answer questions of this nature. 

THE CHAIRMAN: Well, Ms. Krishka, is this 
an area that is covered generally in a forestry 


university course? Is this an area of study for a 
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forester? 

MS. KRISHKA: In a very general sense, 
yes, it is. 

MR. CASTRILLI: It seems to me that the 
witness has just qualified herself as capable of 
answering the question. 

MS. CRONK: Well, pardon me. I don't 
want to get into that debate, but I don't agree at all, 
Sir) = 

THE CHAIRMAN: Well, Ms. Cronk, if the 
questions are being asked of Ms. Krishka or any of the 
other foresters in a very general way, is that a 
problem to you? 

MS. CRONK: Based on her general 
experience, none at all, Mr. Chairman. 

THE CHAIRMAN: Are you going to keep this 
reasonably general, Mr: Castrilli? 

MR. CASTRILLI: Yes. We are going to 
actually be getting to the subject of herbicides very 
shortly, and I think that is an area that she has been 
qualified to deal with in relation to vegetation. 

MR. FREIDIN: Mr. Chairman, I would like 
to perhaps advise, through you, to advise to Mr. 
Castrilli that as a general matter we have put forward 


an expert in the subject matter that he is getting into 
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in terms of nutrient cycling and that was Mr. Armson, 
and Mr. Greenwood, who was involved in the preparation 
of that evidence, was also available in Panels No. 10 
and 11, and I would hope that we are not going to, 
through Ms. Kriskha, attempt to revisit all of that 
evidence when there was in fact an expert put forward 
specifically to deal with that particular issue. 

THE CHAIRMAN: No, I take it that Mr. 
Castrilli is going to weave his way around to dealing 
with this subject in terms of insecticides or 
herbicides or the subject matter of this panel at some 
point selsathatecorrects Mre Castriili? 

MReSCASTRiMGh: SeYes;eituis. And perhaps, 
Mr. Chairman, we might short circuit the difficulties 
my friends are having by simply proposing to introduce 
the next exhibit and I think all will become clear. 

Q. Ms. Krishka, are you familiar with 
Kimmins on forest ecology? 

MS. KRISHKA: A. Yes, since you provided 
me a copy. 

Q. It is also in your witness statement; 
is it not, as a reference you cited? 

A. It was referenced in the ESSA 
Document. 


Q. It is also referenced in your 
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Exhibit -—*pocument #47 srsett note 

A. Which was a summary of that portion 
of the ESSA Document. 

O.. “Thatus=nignt.. MomyoutarestamiLian 
withvityoms that correct? 

Ae Yes 

Q. Your familiarity precedes my 
providing you with the document on Friday; is that 
COrrect, 

A. Not to a great extent. The 
co-authors that I prepared that paper with provided the 
real expertise in that specific area. 

MR. CASTRIELI. 8 Mr. Chairman Lewould 
like to make this the next exhibit. 

THE CHAIRMAN: Exhibit 672. 

MR CASTRILLI: sAnd;JOMre®” Chairmanse wha 
I am providing are excerpts from the book entitled: 
Forest Ecology by J. P. Kimmins, University of British 
Columbia. The date of the book is 1987. 

My understanding is that other excerpts 
from this book have been previously made an exhibit. 

(handed) 

THE CHAIRMAN: Thank you. 
~--EXHIBIT NO. 672: Book entitled: Forest Ecology by 


J. P. Kimmins, University of 
BratisheColumbiayedatecde1o0si7e 
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MReaaCASTRIDG hse O.eyeMs. “Krishka, I 
understand you have a copy of this; is that right? 

Mss gKRISHKA samyAleery eS pil. «doi. 

Ome sl SenowenxnabLteos 2. tl Now, 1 
understand your testimony to be that tending, including 
tending with herbicide use, is unlikely to cause 
nutrient losses that would lead to a long-term decline 
in forest productivity; is that correct? 

A. That was the findings of the three 
authors of which I was one, the paper that I included 
in my evidence, and that was also taking into 
consideration normal operating procedures. 

Q. And would you agree that herbicide 
applications are typically part of a series of timber 
management activities which, in combination, may lead 
to more significant adverse effects? 

A. There is the possibility that such a 
thing could occur under certain conditions and that's 
stated in the paper. 

Q. When you say that's stated in the 
paper, you are referring to page 341 of your evidence, 
your evidence being in Exhibit 603B? 

Asap tnatesecorrect. 


On Ande Sseiltealso true. thatlin-marginad 
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i areas, Ms. Krishka, such as rocky sites with very thin 
2 soils or poorly drained sites, that herbicide use in 

3 combination with other treatments could lead to 

4 relatively long-term changes in forest site quality? 


A. Yes, it is possible under those 


Ui 


6 specific conditions. If you were to use -- if you were 
7 to practice all those silvicultural treatments as 

8 discussed in the sentence prior to that. 

9 MR. HYNARD: A wetiecs “san area ‘that 

10 was covered in great detail by Mr. Armson in Panel 9 
ball looking at harvest site preparation and herbicide use 
12 in combination and he did taik about nutrient loss from 


13 the system, he did state that it did occur. 


14 He said that in Ontario it did not exceed 


15 the losses that occurred naturally in the natural 

16 environment by natural disturbances, including wild 
AG) fire. 

18 fi) jthink*® Mr<s/Castri lia ineadilyvs is® insthe 
19 area of revisiting some of Mr. Armson's evidence. 

20 MR «a CASTRIDIGTT Mr. iChatrmarn. wWathsage 
aL due respect, my friends have produced quite a lot of 
Pd material on this subject in this panel, Panel 12, not 
23 Panel 9. 

24 I am fully entitled to ask questions as 
#4 it relates to this material. Certainly I am permitted 
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to ask questions with respect to documents that are 
referred to in this material as well. 

THE CHAIRMAN: Go on. 

MReUCASTRIELD I cbeeO et Now, MsoKrishka, 
would you agree that under certain conditions timber 
management practices, including, use of herbicides, can 
alter biogeochemical mechanisms in ways that might lead 
to significant changes in that balance in the forest? 

MS KRuSshhAces Asser COuldeyounrepeat that 
question, please? 

Q. Would you agree that under some 
conditions timber management practices, including 
herbicide use, can alter biogeochemical mechanisms in 
ways that lead to a significant change in the 
biogeochemical balance of a forest? 

A. It would be possible under extreme 
conditions. 

OceeliatuserLianes eeNOw, your testimony 
refers to an exhibit at Hubbard Brook, page 342? 

A. Yes, it does. 

QO. And this involved clearcutting of a 
forest watershed and treatment of the area with 
herbicides for several seasons to prevent any regrowth; 
LSetcnatecotrectis 


Rae Les) mivuadaid, 
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Q. And you described or summarized the 
study at page 342 and then you indicate that the 
Hubbard Brook experiment is not representative of 
operational practices? 

A> NOP pe Sen Otce 

Q. And then you go on in the third 
paragraph to refer to subsequent studies at Hubbard 
Brook and elsewhere which you state have: 

"...e-demonstrated that less severe 

treatments which do not prevent regrowth 

of vegetation and also provide mitigating 
factors can greatly reduce nutrient loss 
from the sites." 

TS" thater ronte 

A. Yes, we did. 

Ore then” youtvqoboneto notes thate 

"Normal operational use of herbicides 

will not significantly affect forest 

productivity in the long term, though 
care should be taken to avoid prolonged 
periods of minimal vegetation after 
harvesting, particularly on marginal 

Sites." 

Is#thatiright? 


A. Yes. 
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Q. Can you confirm for me, Ms. Krishka, 
that subsequent investigations of commercial harvesting 
in the Hubbard Brook Region have yielded slightly 
dramatic but essentially similar results to the Hubbard 
Brook experiments that you refer to at page 342? 

A. Yes, although your terminology of the 
use slightly can be significant. You are getting the 
same* results but*.-—\or. rather a... 

Q. Would you like me to ask that 
question, again? | 

A. Yes. Yes, please. 

Q. Can you confirm that subsequent 
investigations of commercial harvesting in the Hubbard 
Brook Region have yielded slightly less dramatic but 
Similar results to the Hubbard Brook experiments that 
you describe at page 342? 

A. Yes. There were studies that yielded 
essentially similar results although they were found to 
be significantly different from the results found in 
Hubbard Brook. 

Q. Now, we have entered into evidence 
Exhibit 372 which is the excerpts from Kimmins. I will 
TererPvyous to pages 1 1 64OL Rxhibice 6/2. 

MR. FREIDIN: What page? 


MRGeCAp LR Liste ee Lor 


Farr & Associates Reporting, Inc. 


24 


25 


Churcher,Iskra,Galloway, 19326 


Campbell,Buss,Hynard, 
Krishka,Nicholson 
cr rex 1(Castriiil) 


MS. KRISHKA: Yes? 

MR. CASTRILLI: Q. We are looking at the 
heading under (a) which is entitled: Alteration of the 
Role of Vegetation, A Devegetated Watershed at Hubbard 
Brook, New Hampshire. And looking at what would be the 
eighth line down in that paragraph, beginning with the 
phrase! = Howevers. ... dovyou nave ate 

MS. KRISHKA: A.” Yes. 

Q. Dr. Kimmins says: 

“However, if either the rate of nutrient 

uptake by vegetation or the rate of 

nutrient release by decomposition or both 
is altered, a change in the 
biogeochemical balance may occur." 

Do you agree? 

MS. ‘CRONK:>y Again, Mr Chairman, I am 
sorry. Does she agree that that is what the author 
said, or is Mr. Castrilli asking her for her Opig Onin 
the area of biogeochemistry, if that is a fact, because 
if it's the latter, I'm compelled to object. 

MR. CASTRILLI: I'm asking as a general 
proposition with reference to a report signed by Ms. 
Krishka in her evidence, what she agrees with respect 
to that general proposition? It's entirely reasonable, 


relevant and admissible. 
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Mo yECRONK 3 aWelsl cn 

THE CHAIRMAN: Just a moment. Why, Ms. 
Cronk, are you disagreeing -- or objecting rather? Are 
you objecting on the grounds that Ms. Krishka, based on 
her experience, does not have sufficient experience for 
her to give an opinion in the area of biogeochemistry? 

MS. .CRONK: Wo laeam,. Sit, «li. haverno 
difficulty at all with a question to her based on the 
literature review which she did and reported upon as to 
whether this is the opinion expressed by this author, I 
havesnosdi fticultyawithesthateateal 1. 

However the question was framed, it 
seemed to me, was to elicit an opinion from Ms. Krishka 
as to whether that is in fact the case, whether she 
agrees that that is the result. And if that is so, 
then she is not qualified to answer that. 

THE CHAIRMAN: Ms. Krishka, based on your 
studies or education in this area, would you feel 
qualified to give an opinion on that last question? 

MS. KRISHKA: I would tend to agree with 
Ms. Cronk, I'm not a biogeochemist, I'm not a 
Specialist einsnutrientacvcling.ssleathink thatein light 
of the fact that you have received a lot of evidence 
from Professor Armson, I would defer to him. 


I think I could generally agree with 
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certain statements in a very general sense. 

MR. CASTRILLI Mr. Chairman, I have a 
problem with Ms. Cronk's objection. I have a further 
problem with the witness' response. 

We have a document, or a document within 
a document commencing at page 338: Effects of Chemical 
Cleaning on Long-Term Forest Productivity, and running 
to page 356 in which all of the issues which I'm 
raising questions about are dealt with. This is part 
of the document filed by Ms. Krishka and I cannot 
imagine how it's in here if she is not competent to 
respond. to 1c. 

MS. KRUSHKA te pivechdnk ek Signe be ablemro 
help clarify. One of the co-authors of that document 
was Mr. Kurtz who was a Ph.D. student of Dr. Kimmons at 
the time we wrote this, in fact he was there 
representing Dr. Kimmons and his input in that paper 
would be speaking specifically to these types of 
topics. 

I agree with everything that is in the 
paper that we submitted, but I was not providing the 
expertise in those specific areas for that paper. 

MS. MURPHY: Mr.. Chairman, if: I might 
wade in here for a minute. It appears that, as has 


been said before, the issue that is being dealt with 
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here is a question about rates of decomposition, rates 
every nutrient uptakes and so forth and that is 
evidence that has been dealt with before this Board 
Previously =inePanels 9 wll 11s. 

THE CHAIRMAN: But not necessarily with 
the impact of insecticides or herbicides on those 
raves: 

We didn't deal with that in that panel, 
we dealt generally with the topic of nutrient rates and 
intakes and uptakes and those kinds of things, but 
certainly we didn't deal on those panels with the 
effect or impact of herbicides and insecticides. 

Would you agree with that? 

MSs MURPHY pe Actually, < think.we will 
find that in direct -- the question was directly put to 
Mr. Armson, whether the use of herbicide in those 
situations would have any effect and it was dealt with 
very generally, it's true, but the same issues were 
dealt with at any rate. 

MR. FREIDIN: Having been there, Mr. 
Chairman, if Professor Armson did deal with the effect 
of the removal of vegetation on nutrient cycling and 
the like, water yield, a number of different things, we 
rely on his evidence. He is our expert in relation to 


the subject matter of the effect of the removal of 
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vegetation on nutrient cycling and the subject matters 
upon which he testified. 

Now, this panel does deal with 
herbicides. This panel has admitted that herbicides 
has an effect on the vegetation on the site. But it's 
a matter of degree. This panel can characterize for 
the benefit of the Board and Mr. Castrilli "s cliente tne 
extent to which vegetation is affected by the 
application of herbicides. It has been characterized = 
by the witnesses in-chief as being minimal, it does not 
affect all the vegetation, doesn't remove it, et 
cetera. 

And to the extent - and I would suggest 
that the Board elicit -- take the evidence of this 
panel as to the extent to which vegetation is affected 
by the activity of the application of herbicides, 
compare it based on the evidence of this panel to the 
evidence of Professor Armson who spoke about the 
removal of vegetation through the activity of harvest 
and come to general conclusions based on the 
Significance, if any, or the significance of the 
application of herbicides, having regard to the amount 
of vegetation that it removes and the manner in which 
it may affect vegetation on the site. 


I believe that that is an appropriate 
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pulling together of the evidence of the two panels and 
an appropriate way to present the evidence. [In fact 
it's the only practical way to deal with this complex 
subject matter and that is why the evidence was 
prepared in this fashion. I would submit that it 
should be dealt with in that fashion. 

MRe ,CASTRIULLI<@ sMrve@Chairman;) with all 
due respect to my friends, I have a great deal of 
difficulty with the inclusion of a document within Ms. 
Krishka's evidence called: Effects of Chemical 
Cleaning on Long-Term Forest Productivity which 
includes numerous references which somebody relied upon 
to put this material together and yet there is no 
witness here to speak to them. 

Now, we were told during the scoping 
session that in fact the ESSA Document, which I gather 
has this reproduced - when we get there in August we 
will deal with that then - would not in fact redo 
evidence with respect to forestry effects of herbicides 
and that this was the panel to deal with it; not Panel 
9, not Panel 10, not Panel 11, this panel. 

Now, if this document is not something 
that Ms. Krishka can speak to, then there is in fact no 
evidence before this Board because nobody on this panel 


is in a position to adopt this statement. 
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So we are at the impasse that either this 
part of the evidence is removed, no weight given to it, 
or Ms. Krishka has to be ina position to speak to it. 

You cannot have documents within 
documents that are purportedly relied upon witnesses 
that in fact they cannot speak to. 

MS. MURPHY: As I understood our 
situation right now, perhaps we better go back and look 
at it, Mr. Castrilli is asking the witness to speak to 
this document here. 

MR.(CASTRILL Tae iWNhich siSwreterred to in 
numerous places in the Panel 12 evidence. It's 
referenced and it's cited. 

I'm certainly entitled to ask questions 
about documents that are referred to and relied upon by 
the witness in a document prepared and included in 
material she has filed with this Board and wants this 
Board to rely on. 

THE CHAIRMAN: Anything further? 

MS. CRONK?| | Yes.. Mr. Chairman, for my 
Part), can? is Only put whaten. choughtrwacsea simpler point 
in an objection a different way and, that is, Ms. 
Krishka has given evidence that she conducted and was a 
participant in conducting an extensive literature 


review on certain issues. 
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The document that is before you and about 
which she has given evidence-in-chief includes that 
literature review. On behalf of our clients, I am not 
objecting to any question being put to her that speaks 
to documents mentioned in her literature review or 
referenced in any way in that document, but that does 
not mean that the area of the scientific expertise is 
such that she can express an originating opinion on the 
subject matter dealt with in some of those.articles. 

There is a Adee otionabotvecn saying I 
read the following ten books and they say the 
following, and I put myself in the same category as 
those authors and express an independent opinion. It's 
thesiatter.leamaobjectingeto,. NOt ethe Lornmer.. 

Of course Mr. Castrilli is free, in my 
submission, to cross-examine on matters referred to in 
documents, as long as he's not eliciting or seeking to 
elicit a scientific opinion the witness is not 
qualified to give. 

THE CHAIRMAN: And what is your client's 
opinion, Ms. Cronk, with respect to whether or not this 
document should be included in the evidence relating to 
pesticides and herbicides? 

MS. CRONK: This document, meaning the 


ONeGeMr aGastril) 7 sjustomarked or Ms. Krisha.o.?7 


Farr & Associates Reporting, Inc. 


24 


25 


Churcher,Iskra,Galloway, 19334 
Campbell,Buss,Hynard, 
Krishka,Nicholson 

cr ex (Castrill) 


THE CHAIRMAN: That's right. 

MS=)(CRONK:== Iohave no difficultyewith 
that being marked at all, given it was referenced. 

THE CHAIRMAN: I think it's time for us 
to have a pow-wow, at least based on your objections, 
and I think from that we will have to take our 
adjournment as well, so we will probably not return 
Untia osc Ur 

Thank you. 

-~--Recess taken: at 2:45 p.m. 
=—=On-Tresumingrabv, C24 0eDp am. 

THE CHAIRMAN: Thank you. Be seated, 
please. 

Mr. Castrilli, the Board spent more than 
a few minutes discussing your objection and also the 
objections raised by Ms. Cronk with reference to the 
evidence adduced by this panel on the area of 
biogeochemistry and, in particular, that part of the 
paper authored or co-authored by Ms. Krishka commencing 
on page 245 of Exhibit 603B. 

Ms. Krishka has stated that her 
experience is not in the area of biogeochemistry and 
she only has a very general knowledge of that area 
resulting from her forestry studies and experience and 


that the statements in her paper relating to that 
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scientific area were in fact contributed by a Ph.D. 
student of Dr. Kimmons. 

Do I have that right? 

MS. KRISHKA: Yes. 

THE CHAIRMAN: That person has not been 
called as a witness on this panel and there appears to 
be no other witness on the panel qualified to speak on 
this evidence. 

Although Professor Armson dealt with the 
evidence concerning nutrient recycling -- or cyclihng 
rather in Panel 10, he did not deal, except in a very 
general way, with the possible effects of chemical 
cleaning and tending on nutrient cycling and has not 
been produced for this panel to deal with questions 
relating to the use of herbicides on nutrient cycles. 

And my colleague indicates that perhaps 
it was Professor Armson's evidence in Panel 9 rather 
than Panel 10 as I stated. 

If the Ministry wishes to rely upon the 
evidence set out in Ms. Krishka's paper to which she is 
not qualified to speak, then it is the Board's view 
thate.e tseencumbent uponethe Ministry sro produce a 
qualified witness to deal with questions arising out of 
this evidence, failing which the Board will disregard 


such evidence. 
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And that, I think, is the substance of 
the Board's ruling on your objections and the Ministry 
can act accordingly. 

And, Ms. Krishka, I don't think under the 
circumstances, based on your admitted inexpertise on 
this area, that you can really be asked questions of 
any substance on the area of biogeochemistry. 

And I think we have it correctly that 
that part of your paper was in fact contributed to by 
someone else; is that correct? 

MS. KRISHKA: When you speak specifically 
about biogeochemistry, in that aspect -- 

THE CHAIRMAN: Just that aspect. 

MS. KRISHKA: Just that aspect. 

THE CHAIRMAN: We are only dealing with 
that aspect of your paper. Obviously the areas of your 
paper upon which you have expertise yourself -- 

MS. KRISHKA: The paper is really based 
on general principles and the general principles are 
based on the current state of knowledge and I'm 
familiar with the general principles, as would be most 
foresters. 

THEF CHATRMANs Ie Buteledonsite thank you can 
really express an opinion on the area of 


biogeochemistry. 
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MS. KRISHKA: My opinion would simply be 
based on the state of knowledge that is from those 
experts. 

THE CHAIRMAN: Ms. Murphy. 

MSeeMURPHY taevess, iIfslejust.might, I 
think the point to be made is this: That in Panel 9 
Professor Armson came and spoke about, as you will 
recall, nutrient cycling and you recall him talking 
about pools and fluxes and so forth and he was talking 
there about the effect generally of biomass removal and 
he put in that evidence so that subsequent evidence 
couid be understood. 

THE CHAIRMAN: And you may wish to rely 
on that evidence-- 

MS. MURPHY: Fine. 

THE CHAIRMAN: --that Professor Armson 
put in. What we are saying is, if you wish to rely on 
the evidence of the possible effect of herbicides on 
the nutrient cycles as set out in terms of any 
conclusions which may have been reached in the paper 
co-authored by Ms. Krishka then she, in our opinion, is 
not qualified to answer the questions on that area. 

MS. MURPHY: Well, I think you will 
recall that Professor Armson, when he did give his 


evidence, explained that foresters have to understand 
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the basics of the nutrient cycle; they don't have to be 
able to explain to you how it happens and in detail 
what is happening, but they have to know the elements 
that affect that. 

And the point of this panel is that, 
given that general understanding of the nutrient cycle, 
they are there to discuss what are the effects of this 
part of the biomass removal which is biomass removal by 
tending, not of course exclusive to herbicide but all 
tending. 

And that was the point as well in Panel 
10 where you were given evidence about the effects of 
what is really the major part of the biomass removal 
harvest. So the elements to what affect it are 
certainly required knowledge, but I think we may have 
sort of confused things by raising this to the level of 
biogeochemistry, whatever that may mean. 

I think the point to be made here is that 
the people who put together the article that you are 
discussing, the Effects of Chemical Cleaning on 
Long-Term Forest Productivity, in order to write that 
article as a stand-alone piece, they had to give you 
some background and, in effect, the background that was 
described earlier by Professor Armson. 


Our point with the Board is simply this: 
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Because this group of people had to stand back and give 
you a little bit of background in order to carry on and 
talk about herbicide, doesn't mean that this Board 
needs to go right back to the beginning and hear all of 
that basic evidence over again. And I think that was 
the point we were trying to break. 

THE CHAIRMAN: Well, we are certainly not 
hearing the evidence over again. All we are saying is, 
we are cognizant of Professor Armson's evidence on this 
area. 

What we are saying though, in effect, is 
that we feel that there is nobody on this panel, 
including Ms. Krishka, that can properly answer the 
questions on biogeochemistry, she is not qualified in 
that area. 

Ptevyoultwash tor relyion that™'kind of 
evidence for this panel, then we feel it is encumbent 
on the Ministry to produce a witness that can answer 
questions in those areas and give opinion evidence, if 
necessary. 

And therefore to that extent, Mr. 
Castrilli, your objection is sustained. 

MRae CASTRILIL «Me Thank tyouyeMree Chairman’ 

Mr. Chairman, I presume your ruling also 


applies to that part of what would be Exhibit 604C 
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which is a reproduction of the same portions of the 
paper that appears in Exhibit 603B. 

MR. MARTEL: B you mean? 

MRig fCASITR BELT? gab 

THE CHAIRMAN: That's correct. 

MS. MURPHY: Well, Mr. Chairman, again, 
to help us clarify. Your ruling does not, however, 
suggest that Ms. Krishka or any of the other foresters 
are incapable of advising about the directional nature 
of biomass removal and things related to that which 
could have effects on nutrient cycle? 

THE CHAIRMAN: No. No, we aren't. 

MS. MURPHY: . Thank you. 

MR .. .CASTRILUIs<wiMr’ iChademaniern: lighttoft 
your ruling, I wonder if you would bear with me while I 
gingerly step my way through my remaining material on 
this issue so as not to offend your ruling. 

You will recognize probably should have a 
scissor and a staple to reformulate the questions, but 
if you would permit me to proceed and, if there are 
further questions the Board believes offend the ruieng: 
understand that it is done not deliberately but only 
because it is difficult to excise everything that might 
otherwise be impermissible. 


THE CHAIRMAN: Seesithivss ish fai nathe 
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Board's view, one of the first instances in this very 
long hearing that a paper has been produced reaching 
certain conclusions where the authors of that paper -- 
sorry, where one author of the paper is purporting to 
speak for the others on certain areas and yet the 
author purporting to speak on other areas is, in 
herself, not qualified to speak in those areas. That 
is part of the difficulty that we have had. 

MSeeeMURGHY see thank, 2 ibetter-smention 
Te sPavarierircuLlccvetnat ae will probably have again 
because this is going to happen when people are dealing 
with the substance of the ESSA Document and, in those 
Situations, there are approximately 20 people who got 
together and wrote the document and it's not our view 
that we will be calling the 20 people who got together 
to write that document. 

THE CHAIRMAN: But will not the person 
who is addressing the topics be qualified in their own 
right to speak on some of those topics? 

MS. MURPHY: Yes, they will, but they 
will have to account ro you, as a matter of fact, some 
of the information that was put in by the other 19 
people and we will have to bear that in mind. 

MREMCAGT ROLL ice Mrs Gharrman, 1t's 


conceivable we may be revisiting this problem when we 
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get to August, but let's wait until August to worry 
about it. I have raised the matter off the record with 
Ms. Murphy already. 

Let me try one question to see whether I 
fall into error almost immediately. 

Q. Ms. Krishka, we were looking at page 
116 PUSS 672 under the heading (a) Alteration of 
the Role of Vegetation, a Devegetative Watershed. Do 
you recall that discussion? 

| MS. KRISHKA: A. Yes. 

Q. Now, the sentence immediately after 
the sentence that caused the one hour or so delay reads 
the following: 

“An example of this is the study that 

examined the changes in the..." 
cnateword: 

"...balance of a mature northern hardwood 

forest when nutrient uptake by the 

vegetation was eliminated through the use 
of clearcutting and herbicides." 

Do you see that sentence? 

A. Yes. 

Q. And the next page 117, bottom of 116 
and 117 on the next page, describes the Hubbard Brook 


experiments and indicates that the study, as I believe 
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you pointed out in your summary, indicates that the 
study cannot be applied uncritically because the 
treatment that was applied was not representative of 
conventional forest management. 

Aree lnacvs “correct: 

Q. Moving on, however, to page 118 and 
at the top Kimmins notes that: 

"Subsequent investigations of commercial 

harvesting of yellow birch in the Hubbard 

Brook Region have yielded slightly less 

Dramatic but essentially similar 

results." 

Do you see that sentence? 

A’* * Yes” 

Q. Now, when I referred you to page 342 
of your evidence and your summary of HOTHDeuIe 8 work 
you say that: 

"Hornbeck's work stands for the 

proposition that less severe treatments 

which do not prevent regrowth of 
vegetation and also provide mitigating 
factors can greatly reduce nutrient loss 
from sites.” 

Do you recall that evidence? 


A. Yes. 
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Q. Kimmins, looking at the same study by 
Hornbeck says that: 

"It stands for the proposition that 

commercial harvesting at Hubbard Brook in 

fact yielded slightly less dramatic but 
essentially similar results to the 

Hubbard Brook investigations." 

Does your interpretation concur with 
Kimmins? 

A. My interpretation of that study is 
that Hubbard Brook looked -- in the initial study when 
they looked at herbicides, were looking at basically 
first principles and they made certain -- came up with 
conclusions that followed basic principles. 

When Hornbeck went in and looked at strip 
cutting in relation to the herbicide study at Hubbard 
Brook, they found that the basic principles were the 
same but the magnitude of the response was different 
and that changed -- the difference in the magnitude of 
response is quite crucial. 

Q.. Let's-return to the question I asked 
you. Kimmins looking at Hornbeck says one thing, and 
you say something, and what I'm asking you is: What 
Kimmins says about Hornbeck, is it the same as what you 


are saying about Hornbeck? 
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Aw-tWes? Lebeiwveve cit tis? 

OF SRYOUSCAO. 

A. He says less dramatic but essentially 
Similar results. 

Q. Do you agree with me, and take this 
subject to verification, that Hornbeck's conclusion on 
this point was that studies showed that nutrient losses 
in drainage waters after conventional clearcutting were 
less than those from complete clearing, and what he's 
referring to there -- or what he is referring to there 
is Watershed 2, the watershed that was clearcut and 
then held there for "x" years? 

‘ A. Well, I believe... 
Q. Sorry, I haven't finished the 
sentence, but that the losses were still significant? 

A. I believe he said that, but I think I 
would like to refer to the paper and that paragraph. 

Q. That's fine, we are going to. 

MR. CASTRILLI: Mr. Chairman, since we 
have been talking about Hornbeck, it was inevitably 
incumbent upon me to produce Hornbeck. 

I believe Ms. Krishka has indicated her 
familiarity with the paper we are referring to. I 
would like to make it the next exhibit. 


THE CHAIRMAN: Exhibit 673. 
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MR. CASTRILLI: (handed) 

THE CHAIRMAN: Thank you. 
=- =EXHIBUTL NOs? 67.336 @Arti Cle enti edcaa stm peeiit ting 

as a Means of Protecting Site and 
Streamflow Quality when 
Clearcutting Northern Hardwoods by 
JiW.Hornbecky Gre Wiakens), ¢ Rese 
Pierce, and F.H. Bormann. 

MR. CASTRILLI: Q. Ms. Krishka, I 
understand you have a copy of what is now Exhibit 673? 

MS .»«KRISHKA. tan. a aV@S), plado: 

O. » Mawouldeaskiyountosturnaitompage 21:0 
of that exhibit. Now, under the heading: Previous 
Studies on that page, what my understanding is that 
what Hornbeck is referring. to there is the Watershed 2 
watershed which was they call clearfelled or clearcut 
in December of 1965 and for which herbicides were 
applied for three successive growing seasons; is that 
nacht 

Asa -Thatchraght: 

Q. Now, in the next paragraph Hornbeck 
notes that:" 

"The Watershed 2 results posed questions 

about the extent of nutrient loss that 

might occur after a harvest clearcut..." 


So as a result of that, a study was undergone in which 


she monitored -- or he monitored, excuse me: 
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",..-nutrient outflow in a stream water 
from eight clearcut and adjacent uncut 
forests in the White Mountains." 

And then summarizing that work in the 
next sentence he says briefly: 

"That study showed that nutrient losses 

in drainage waters after conventional 

clearcutting were less than those from 
complete clearcutting" -- excuse me: 

"...complete clearing of Watershed 2 but 

that the losses were still significant." 

Do you see that there? 

A. That's what it says. 

Q. Do you agree with that conclusion? 

A. Well, I would have to assume that he 
read this study and that his conclusions were accurate. 
Not being familiar with those studies exactly, I would 
just have to say that that is what it says in this 
paper. 

Q. And you have no independent 
capability of indicating whether you agree with the 
GONCLUSTONBOLeiioj.s 

A. I -- significance is a statistical 
term and it would be -- the significance would be 


dependent on how they did the analysis and what they 
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determined to be significant. 

So I would just have to say, yes, that is 
what he says and based on whatever assumptins they were 
using in their statistical analysis that, yes, they did 
find it to be significant. 

O2weg4S0eyousaresnot: in a position sto 
indicate agreement -- or concurrence or non-concurrence 
with that assessment by Hornbeck, but you are in a 
position at page 342 to draw the conclusions you draw 
there about Hornbeck; is that right? 

A. »dWell smcentain!] vidashave: saidmthar 
other studies, including Hornbeck's, have found less 
severe treatments due -- I would have to read the whole 
thing: 

"Less severe treatments do not prevent 

regrowth of vegetation and would also 

provide mitigating factors such as buffer 
strips along streams can greatly reduce 
the amounts of nutrients lost from the 
site..." 

Andtalythinkwthat; hsm athatieconcuns swath 
Hornbeck. 

Q. Except Hornbeck says the losses are 
still significant. 


A. And I said less severe. 
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QO. Didn't Hornbeck also say, and didn't 
Hornbeck also conclude that nutrient losses from strip 
cutting were well below that which occurred after 
forest clearing and conventional clearcutting? 

A. Yes, he did say that. 

Oem Pagemzcu@oLr  rsxhibat.673.. Do¥you 
agree with that assessment? 

THE CHAIRMAN: Where is that statement on 
Zee 

MR. CASTRILLI: Sorry, Mr. Chairman it's 
at the bottom of the page under summary. That is the 
last sentence. 

MS. KRISHKA: I would agree. 

MR. CASTRILLI: Q. You agree with that 
assessment, not simply that he said it? 

MS. KRISHKA: A. I would agree. 

Q. Would you also agree that the 
conclusions resulting from the Hubbard Brook 
experiments on clearcutting and enforced devegetation 
by herbicides also apply to commercial clearcutting? 

Aue Couldsyourw repeat that, please? 

Q. Could you also agree that the 
conclusions resulting from the Hubbard Brook 
experiments on clearcutting and enforced devegetation 


by herbicides also apply to commercial clearcutting? 
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A. No, I would not, not in general 
terms, if you are talking about the end results. 

And I think that Kimmins stated that 
himself. In the sentence that you had quoted earlier 
he said that: 

"findings of the initial Hubbard Brook 

Study cannot be applied uncritically to 

other watersheds because the treatment 

that was applied was not representative 
of conventional forest management." 

Q. Who did the Hubbard Brook 
experiments, Ms. Krishka? 

A. There were a number of Hubbard Brook 
experiments. 

Q. Is Bormann one of the principal 
experimenters? 

A. He wrote papers on the one in 
Watershed 2. 

Q. That's right, which is the watershed 
that was devegetated with herbicides; is that right? 

Asay Thatis@right:. 

Q. I understand you are familiar with 
Bormann and Likens, Pattern and Process in a Forested 
Ecosystem? 


A. Yes. 
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Q. And you have been provided with a 


copy-— 
AG Yes? 
Q. --of excerpts thereof? 
mes 


MR. CASTRILLI: Mr. Chairman, I would ask 
that this be made the next exhibit. 

THE CHAIRMAN: Exhibit 674. 

MR. CASSIDY: (handed) 

THE CHAIRMAN: Thank you. 

---EXHIBIT NO. 674: Excerpt of article entitled: 
Pattern and Process in a Forested 
Ecosystem by F.H. Bormann and G.E. 
Likens. 

MR ECASTRIGUE-sstO™ GNow Ms. oKrishka, “I 
asked you whether the conclusions resulting from the 
Hubbard Brook experiments on clearcutting and enforced 
devegetation by herbicides also apply to clearcutting 
and your answer was no; is that right? 

MS. KRISHKA: A. Could you repeat it? 

Q. I asked you whether the conclusion 
resulting from the Hubbard Brook experiments on 
clearcutting and enforced devegation by herbicides also 
apply to commercial clearcutting and your answer was 
no, as I recorded it. 


Aven ecCninkeiadqualviredsethat. 
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Q. Sorry, would you indicate then how 
you qualified it, if you can remember? 

A. I believe I said no, and referred to 
the reference in Kimmins that said that under normal 
operating conditions it may not be comparable. 

MS. MURPHY: I wonder if my friend can 
advise what the year of this publication is? 

MRiReCAS TRiUE tee 9 7.92 

MS. MURPHY: As I understand these are 
on-going studies, I'm going to have to look at then, 
according to the date you've given. 

MR.WwICASTIRGLULL: O.) L would like) tomrete: 
you to page 100, off fbxhi bittei6 74 athe firsrciriuds 
paragraph on the page under the heading: Relationship 


of the Deforestation Experiment to Commercial 


Clearcutting. 

Bormann and Likens asked a rhetorical 
question which they answer in the next sentence. They 
ask: 


"Are conclusions resulting from the 
clearcutting and enforced devegetation 
experiment applicable to clearcuts where 
revegetation occurs quickly?" 

And they answer their question with: 


"We think they are." 
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And they go on to describe why. And your 
testimony is that you do not think they are, in light 
of the assessment by Kimmins; is that right? 

MS. KRISHKA: A. I was referring to the 
results and I think in this sentence they are talking 
about the conclusions which are really two different 
things. 

I think that they, as a result of this 
particular study, developed certain basic principles or 
assumptions of certain basic principles which were 
their conclusions and, as Kimmins said, you cannot 
directly relate the results from that particular study 
fosnormal -openatingecutvtingecOondLrci1ons, put that's mot 
to say that the basic principles do not apply. 

In fact, on the next page, the third 
paragraph down, the authors state: 

"Thus the clearcutting and enforced 

devegetation experiment provides a good 

qualitative model of the interactions 
triggered by destruction of the dominant 
vegetation of the northern hardwood 
ecosystem." 

They go onto say: 

"The quantitative aspect of the models 


when applied to a commercial clearcut 
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would vary in relation to the rapidity 

which which active and passive plant 

processes were restored after cutting." 

So in answer to your question -- your 
earlier question, I was qualifying that because I would 
not necessarily disagree with the basic principles that 
were part of the conclusion of the Hubbard Brook study, 
but you do have to take care when you try to take the 
results of a study such as the Hubbard Brook which 
really is a very extreme situation and try to apply it 
to a normal operating situation. 

QO... MsewKrishka <I<recalli— ands Ii have 
written it down on the page where I wrote it - that I 
asked you whether the conclusions from the Hubbard 
Brook experiments on clearcutting and enforced 
devegetation by herbicides also apply to commercial 
cClearcutting... Miwedidn teaski vous aboutethesresiml tse 
SoOser 

MS. MURPHY: She answered about the 
results. 

MR. CASTRILLI: Well, she answered a 
question I didn't ask. I would like an answer to the 
question I did ask. 

MS. KRISHKA: I'm sorry for misreading 


your question and if your question was, if I agree with 


Farr & Associates Reporting, Inc. 


Churcher,Iskra,Galloway, 19355 
Campbell,Buss,Hynard, 
Krishka,Nicholson 

cr ex (Castrill) 


the conclusions, I would have to agree with them in the 
sense that they were developing basic principles which, 
based on that particular study, were sound. I would 
agree with that. 

MR CASTRILOT eo. Sihank yous Now; if 72 
could just refer you back to page 27 and 28 of Exhibit 
674. What Hubbard -- or, excuse me, what Bormann is 
doing on these pages is describing a series of studies 
that he was involved in; is that right, in relation to 
Hubbard Brook? 

MS. KRISHKA: A. I believe so. 

Q. And I believe he indicates that he 
had been doing these studies in close cooperation with 
the U.S. Forest Service-- 

A. Yes, he states -- 

Q. --for the last 15 years; is that 
Ga git 

A. Yes, he states that. 

Q. So he is one of the principal 
experimenters, principal researchers who have produced 
work? oniHubbard Brook ;)ai.siithate right? 

We are not talking about derivative work, 
we are talking about primary research; is that right? 

A. It would appear that way, yes. 


Q. Now, I will refer you to page 102 of 
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Exhibit 674. 

MR. FREIDIN: What page, I'm sorry, Joe? 

MRALCAS TR Gis Dee 0 2e 

Q. Sorry. Before I leave page 27 of the 
same exhibit, I just wanted to get your understanding 
of what the work that was done at Watershed No. 2 
involved. And would you simply confirm for me that 
what occurred there on that particular watershed was 
experimental deforestation and the maintenance for 
three years -- sorry, let me rephrase the question. 

Watershed 2 was experimentally deforested 
and maintained there for three years before vegetation 
was allowed to regrow; is that right, and that's your 
general understanding of what that study has been all 
about? 

MS. KRISHKA: A. Yes. Specifically they 
cut the area and left the material that was cut on the 
forest floor and then they tended the area for the 
following three years. 

The first year they applied a very high 
rate of herbicides callédibromocittesiwhichs is#aesoil 
sterilant, in fact they used a rate twice as high as 
what we -- is recommend here in Ontario for soil 
sterids zation 


The following year they had to go back in 
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with 2,4,5-T to do spot treatments of sprouts that 
regrew even given the soil sterilant treatment and a 
third year they had to go back and do that again. And 
by that, they kept the area denuded of vegetation. 

Ove bane. “Coulda. now ask you to turn to 
page 102. Now, we are looking at Item 4 on that page 
near the bottom. 

A pees. 

Q. He notes that: 

"Evidence is presented in the body of the 

report showing that models developed for 

the ecosystem that was clearcut and held 
bare are applicable to commercially 
clearcutwronesus., | 

Now, we have already talked about this in 
terms of general conclusions. Your difference with the 
findings of Bormann. Bieelecan puces tethatiway, nelate 
to the actual results: is that right? 

Rue eGtdon teknow that I have a difference 
with Bormann. I am not sure if I know what you are 
referring to. 

Q. Well, you indicated earlier that you 
didn't want to agree with the question I asked you as 
to whether -- or you did indicate that you agreed with 


the conclusions arising from Bormann's work but not 


Farr & Associates Reporting, Inc. 


Churcher,Iskra,Galloway, 19358 
Campbell,Buss,Hynard, 
Krishka,Nicholson 

cr ex (Castrill) 


necessarily the results in terms of whether they are 
applicable elsewhere; is that right, the particular 
results? 

A. Well, I don't have any problem with 
the, results» hes gotwinghisspanticul amistudvzamaihe 
question of whether they were applicable elsewhere, is 
another question. 

Q. Well, exactly. So you agree with the 
conclusions but not the particular results as they 
might appear elsewhere; is that right? 

A. If you are saying that whether I 
believe that the same results would occur elsewhere, 
no, I wouldn't necessarily agree with that. 

Q. Now, you referred me to a page 101 
which as happenstance I was going to refer you to. 

The third paragraph, the second sentence, 
they note -- or Bormann notes: 

"The quantitative aspects of the models 

when applied to a commercial clearcut 

would vary in relation to the rapidity 
with which active and passive plant 
processes were restored after cutting." 

In layman's terms, Ms. Krishka, is 
Bormann saying that the longer you keep the vegetation 


down with herbicides the greater the negative effects? 
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Is that one way of understanding that sentence? 

A. You have to take into consideration 
that you are talking about what proportion of the 
vegetation you will be keeping down with herbicides in 
that case. 

Q. As a general principle, is that an 
accurate way to interpret that sentence, in your 
opinion? Would you like me to read the question again? 

A. No, I think that I would agree 
because it says to the rapidity with which active and 
passive plant processes were restored after cutting, 
and you have to consider all the plant processes and 
all the vegetation therefore. 

Q. So the longer you keep the vegetation 
down with herbicides, the greater the negative effects; 
is that accurate generally speak? 

A. It would be more accurate if you also 
said -- if you said that you were meaning all 
vegetation on the site. 

QPerrSOrryy re.” Misseastie Last... 

A. If you went one step further in your 
statement and included all vegetation on the site, then 
I could agree with that. 

OWA le right. = so the Longer you keep 


all the vegetation down with herbicides the greater the 
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negative effects? 

AvpeatThatas, correcte¢ 

Q. Now, at pages - we are still with 
Exhibit 674 - at pages 98 to 100 of this exhibit, under 
the heading: Overall Effects of Enforced Devegetation 
on Ecosystem Dynamics. 

What I understand - and perhaps you can 
confirm this for me - that Bormann is doing on those 
pages is he is setting out the conclusions with respect 
to the effects of enforced devegetation on eco-system 
dynamics, is that right, and he has five of them: is 
thatecorreat.? 

A. Would you repeat that question, 
please? 

Q. That what Bormann is doing on pages 
98 to 100 are setting out the conclusions? 

A. sYespubasically that's what he is 
doing. 

Q. And I would like to go through them 
with you, but I don't wish to dwell at length about the 
particular results he got there. I just want to deal 
with the general findings and the determine whether you 
agree that, generally speaking, such findings might be 
applicable elsewhere than simply in New Hampshire? 


A, ede couldgonlyse- ji f.wouswere, talking 
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about if they were applicable under the exact same 
circumstances, I think I could tell you whether I 
agree, but if you are saying if I agree they are 
applicable elsewhere, there is a multitude of 
Situations that could occur and that would have an 
effect on what the results would be. 

I'm not sure how useful that would be. 

Q. Let's just go through, in summary 
form, to determine whether there is some common ground 
between us. 

The first thing that Bormann outlines is 
storm peak flows were accentuated and there was an 
increase in annual. streamflow. Generally speaking, 
would you expect that to be applicable elsewhere as a 
potential problem? 

A. This study was done under very 
extreme conditions. There was a 29 per cent slope, it 
was a sandy coarse soil overlying bedrock and the area 
was kept completely denuded, so I have some trouble 
with trying to extrapolate these results to another 
Situation. 

Ome iS omisieitisy.oum testimony that tket's 
go through all five of them and if your answer is the 
same to all five, then that's fine. 


The second item he notes is that 
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concentrations of dissolved nutrients in stream water 
increased. Is your answer the same to that? Would we 
expect that elsewhere? 

A. What's your question? 

Q. Would you expect to find that 
elsewhere? 

A. I would have to give you the same 
answer. 

MREOPFREIDINGs SMreeChaisrman, @ilecninkeDpre 
Allin testified about this particular report and 
answered a number of questions in cross-examination in 
Panel 10 and 11. 

THE CHAIRMAN: Well, I think, without 
getting sinto DrasAllinitsgtestimenyy Th¥thise@witnesss 
response is going to be: My answer would be dependent 
on the specific fact situations as to whether or not 
you would agree whether extrapolation is or is not 
appropriate, I don't see that it serves really any 
purpose to go through them one by one. 

I take it that is your answer for these 
five conclusions? 

MSeS\KRISHKA MY esr eiteis® 

MRS CASTRI DD TaaeA Fri chit that satanes 

Q. Would you agree that in order for a 


decision-maker to know whether to accept -- well, 
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actually, your answer to that -- to this area leaves me 
wondering what your position is on the matter. Is it 
best stated at page 342 at the bottom, that last 
paragraph, your overall conclusion? 

MS KRISHKASIMO A .OeYes eile would say that's 
basically my position and my opinion. 

Q. What is that based on, any particular 
studies done in Ontario? 

A. Well, you actually provided an 
example of a situation where you could follow those 
conclusions. 

In Hornbeck's paper they also came up 
with a list of conclusions and their conclusions 
outlined that their results were -- although follow the 
same basic principles, the magnitude was much smaller 
than what had occurred in Watershed 2 at Hubbard Brook. 

And so in that sense, yes, at Hubbard 
Brook there is an actual study that was done that 
showed that in fact vegetation on the site does 
mitigate some of those potential impacts that can occur 
from removing vegetation from the site. 

Q. The question I asked was: Are there 
comparable studies to Hubbard Brook in Ontario. And 
let me be even clearer about the question. Did you do, 


or has MNR done such studies for this hearing? 
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A. No, MNR has not done studies for this 
hearing. Whether -- the answer to your first question, 
I am not familiar with a study that has been done in 
Hubbard Brook specific -- or in Ontario that is 
specifically the same as Hubbard Brook, but there are 
extensive studies done in Ontario and I provided you 
with a list of some of the studies in answer to one of 
your interrogatories. 

Q. That's all you have provided to this 
hearing is a list of documents; is that right? There 
is nothing in your evidence and there was nothing in 
first instance in your evidence that speaks to this 
issue; is that right? 

You preferred to rely on derivative work 
in the form of Hornbeck or else reviews of Hubbard 
Brook and Bormann studies and not work done here; is 
thate@riqkts 

A.» Well, I'm not sure that I would’ say 
derivative work. You can understand it -- you are 
relying on this somewhat just as we are relying on this 
data somewhat, so we do have to rely a fair bit on the 
state-of-the-art, in the literature that's available 
from the researchers whose expertise is in that area. 

So, yes, we are relying a fair bit on the 


state-of-the-art literature that's available and we did 
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not undertake studies of our own. 

Q. But there are certain parts of 
Bormann's work that you like and I presume there are 
certain parts you don't; and it is the parts -- scme 
parts you have concluded here, and that's where we get 
this last paragraph? 

THE PGHAIRMAN 3) GWelas, surely; Mr. 
Castrilli, that's not different from the use of any 
study by parties on opposite sides of the spectrum. 

It would be rare indeed if every party to 
a hearing or to an issue reached or relied upon the 
same portions of every study. 

MReISEREDOIN ee Mre= Chairman, if Pliimight, 
there was evidence again that we rely on in PanelO and 
11, evidence of Dr. Allin in relation to two studies in 
Ontario - one by Schindler, one by Nicholson - which 
dealt with the effects of the vegetation removal on the 
aquatic environment, in particular, what effect it had 
on the increase in nitrates and phosphorous. 

MREMICAGTR INL fee? Ove Thati"s\'there, ‘but not 
heremissthateraght? 

MS MeKRGSHKAGCHOA Saeed Sd Tdniterefer -—- 

OM MLtesanotereferred@totin your 
material; is it? 


THESCHAIRMAN se OWel ll? holde1t;7 “Mr. 
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Castrilli. When you say it is there but not here, 
surely when there is an overlap in areas of the 
evidence such as, what may happen to the nutrient cycle 
as a result of any number of things, whether it be 
harvest, use of herbicides or something else, it 
doesn't have to be repeated in every segment of the 
case. 

I mean, we are looking at the evidence 
overall. We are considering everything that is brought 
into evidence during the course of this hearing and if 
there are parts that overlap, so be it. 

But if there are parts that are given in 
one, area, thats canybe applied toyanother area, so be af 
as well. 

MRee CASTRILLIsSeMryie Chairman, eifdon2t 
have any difficulty with that. Ms. Krishka or whatever 
produced this -- or whoever authored this paper chose 
to rely on three or more studies that I have been 
attempting to obtain answers from Ms. Krishka about. 

So these are the ones that Ms. Krishka is 
is; insaspositionstosspeakatornel guess, to the extent 
she can speak to them at all, and I think it is 
entirely reasonable for me to ask whether in fact her 
conclusions with respect to these three studies in 


particular, or books as the case may be, are in fact 
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what the authors said. That's all I am doing. 

THE CHAIRMAN: Well, you can ask her what 
she considered in her opinion the authors to have said. 
Once again we won't know exactly what was meant unless 
we call the authors themselves. 

And there has to be some limit to whom we 
call before this hearing in terms of the number of 
studies that have been presented throughout the course 
of the hearing, 

MReeCASTRILL EE?) ssl «am not advocating 
calling them, I am just noting where references are 
made to their conclusions or, in particular, the 
extrapolation that Ms. Krishka makes at the bottom of 
the page 342 in relation, for example, to the Hornbeck 
report and earlier to Bormann and Likens, whether in 
fact that's what those reports say. 

MRee BRE DONA Mire Chairman, if Mr. 
Castrilli is not intending on calling them, maybe he 
should take the witness' answer at face value. And on 
what basis does he suggest to the witness that the 
witness doesn't understand the article. 

I mean, are we now comparing Mr. 
Castrilli's evidence against Ms. Krishka's evidence? 

MRE GASTRILLGe Mrs Chairman ;- the 


material speaks for itself. 
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THE CHAIRMAN: Well, the material may 
speak for itself, but certainly the material can be 
interpreted in various ways by various people given 
their level of experience. 

MR. FREIDIN: I take the forester over 
mister lawyer. 

THE CHAIRMAN: That's a rare admission, 
Mr. Freidin. 

MS. CRONK: We have.to take a vote on 
that. 

MR-@ CASTRELILIiag DO yourmwants tomthink 
about that one? 

MR. MARTEL: I like that. 

THE CHAIRMAN: Don't like it too much. 

MR. CASTRILLI: Can I continue? 

THE CHAIRMAN: Yes. 

MR. CASTRILLI: Q. Ms. Krishka would you 
agree that a non-commercial tree species should be 
protected? 

MS ..GKRISHKAGC® DAZ 2Wel 1S S1ecquess# i tawould 
depend on what species and under what circumstances. I 
wouldn't say categorically you would not. 

Or:m Pages226so0tsExhibatt6s 4% 

THE CHAIRMAN: 276? 


MRee CASTRILLIse8Sorryee ces: 
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O~ =e sLteme "OM page -2aZbi. 

MS. KRISHKA: A. Yes? 

Q. Bormann and Likens note that: 

"Proper ecological weight should be given 
to species such as..." 

And they named four: 

"...pin cherry, raspberry, elderberry 

which have little importance as a source 

of wood products. These exploitive 
species may play an important role in the 
recovery process by conserving nutrients 
and minimizing erosion and aiso are an 
important. source "of food ‘for “wildlife.” 

Leaving aside whether pin cherry, 
raspberry and elderberry are in the boreal forest in 
Ontario, would you agree generally with the proposition 
that Bormann sets out there? 

Aw “Yes: -eLe would. 

Ore Thankyou. 

A. That would be a concern if you were 
going to attempt to completely suppress and eliminate 
all vegetation on the site for a long period of time as 
they did in Hubbard Brook. 

Q. Okay. Then coming back to Hubbard 


Brook, would you agree that the essential element of 
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the work in relation to that watershed is that 
clearcutting and herbicide use does cause nutrient 
losses, erosion and increased water yield 

A. Could you repeat your question, 
please? 

Q. The essential conclusions of the 
Hubbard Brook work are that clearcutting and herbicide 
use does cause nutrient losses, erosion and increased 
water yield? 

A. I would agree with you with that 
staement, but I would like to qualify that in that the 
order of the magnitude is an important consideration 
there. y 

I don't have any problems with the 
conclusions they came up with in the Hubbard Brook 
study and that those principles would apply. 

So you would have to take that into 
consideration, but they also state, I believe Kimmins 
Stated, the mitigative factors of revegetation are very 
important in minimizing those kinds of impacts. 

THEGCHATRMAN jimi MsinekKrishkay sm ta your 
view that what happened, from what we understand on the 
Watershed 2 experiments, you mentioned a couple of 
times that that was an extreme case, and I take it by 


that, do you mean that in normal forestry practices it 
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is not usual (a) to suppress growth in that way such as 
practically sterilizing the soil and denuding the 
forest floor almost completely of all growth and for 
that kind of sustained period of time? 

MSemKRUSHKAGweOnmabsorutely. thineE£act - it 
is counter to what our objectives are, because we want 
to regenerate the site. 

THE CHAIRMAN: And so, therefore, 
although - I just want to make sure that I understand 
this correctly - although you don't quarrel with the 
conclusions reached in the Hubbard Brook study, if that 
type of practice was carried out you would have 
difficulty in extrapolating those results to other 
situations where those kind of normal forestry 
practices are not carried out? 

MS. -KRESHKAses © think®you lost me 
somewhere. You said when...? 

THE CHAIRMAN: I am saying you don't 
quarrel with the results of the Hubbard Brook study in 
that case where those particular practices were carried 
out? 

MS®@KRESHKA :-S@e-Thate s* correct: 

THE CHAIRMAN: Such as sustained 
suppression, sterilization of the soil, et cetera? 


MS. KRISHKA: Les" 
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THE CHAIRMAN: But that you would have 
difficulty in extrapolating those results to any other 
area where such practices were not carried out? 

MS ~AKRISHKAs aYes = ‘thatus srioht. 

THE CHAIRMAN: Is that basically your 
position? Okay. 

MRix CASTRILIUTL > /O-regAnd Aus ett eiaire tomsay 
that the more severe the clearcutting and subsequent 
herbicide treatments, the more detrimental the effects? 
Is that a fair proposition arising from all of this? 

MS. KRISHKA: A. Well, I suppose as you 
approach the situation that was done at Hubbard Brook, 
the closer you got to that, the more severe your result 
would be. 

Q. So the answer is yes, generally? 

A. Generally. 

Q. And would you agree and confirm that 
the length of the effect will depend on how soon the 
area is regenerated or revegetated? 

AST pH eSs 

Q. And would it be fair to say that 
herbicide treatments to reduce the amount of vegetation 
during the critical years of reforestation, which I 
presume are the early ones, can only be detrimental 


with respect to some of the losses we were talking 


Farr & Associates Reporting, Inc. 


Churcher,Iskra,Galloway, 19373 
Campbell,Buss,Hynard, 
Krishka,Nicholson 

Cr ex, (Castrill) 


about earlier? 

MS. MURPHY: Sorry, I missed that one. 

MR ® GCASTREDD OG: tO wee wouldtyou agree that 
the herbicide treatments -- that herbicide treatments 
to reduce the amount of vegetation during the early 
years of reforestation can only be detrimental with 
respect to such losses and the losses I'm speaking of, 
the ones we have been talking about, nutrient loss, 
erosion and increased water yield? 

A. Can only be detrimental in relation 
torwhatrs? I -quess#l* nm =-— 

Q. In relation to increasing nutrient 
loss, increasing erosion and increasing water yield. 
Is there anything positive associated with herbicide 
use in relation to those three things? 

A. Well, there are positive things, yes, 
there are. 

Q. Do you apply herbicides for those 
purposes? 

ARG? Now 

OM Tityvoumget) those=resulits Alls that 
positive or negative? 

A. Which results are you speaking of? 

Q. Nutrient loss, increased erosion, 


increased water yield. 
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THE CHAIRMAN: But aren't there more than 
than those three effects that are a result of applying 
herbicides in any fashion? I mean, are you just trying 
for some impact on those three items, or are you 
looking -- 

MR. CASTRILLI: I'm just giving three as 
an example. 

THE CHAIRMAN: Well, those are three, but 
isn't the ultimate purpose regrowth, regeneration. 

MR. CASTRILLI: Of trees perhaps, but I'm 
talking about what can we expect in terms of the impact 
on those three factors; nutrient loss, erosion and 
increased water yield. 

MS...» KRLSHKAS... L-thinkss ifesle-m epermitted 
to, I think that Mr. Armson when he gave evidence in 
Panel 9, I have a section of the transcript where he 
was asked a similar question by Ms. Swenarchuk and his 
answer is - I would concur with his answer - he was 
asked: 

"YesVethey referred to possible..." 

Ijm sorryesthe iquestionrwas: 

"Would you agree that suppressing the 
competing vegetation asby the use of 
herbicides, for example, after logging by 


retarding new vegetation could contribute 
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to further nutrient loss?" 

And he said: 

VoCeM Giremanae tte mLognt noc. 

And later he said: 

"Where the revegetation is limited in 

some way then that can, not necessarily, 

can in fact increase the amount that 
could be lost particularly by leaching 
rather than by erosion." 

So my answer to your question is that it 
may. 

MReIGCAD TRI UintS =O. elhat= sr tine. ~Can "you 
confirm for me, Ms. Krishka and/or perhaps Mr. 
Campbell, that when a broadcast application of - I will 
call it Velpar because I can't say the other one well 
enough to justify saying it in public - is made, 
extensive regrowth of highly competitive target species 
such as grass and raspberries will not occur until the 
second or third season after application? 

DR. CAMPBELL: A. You definitely get 
some before that. You don't get -- certainly don't get 
complete regrowth before the second or third season. 

Q. And that is essentially your 
evidence, Mr. Campbell, isn't it at pages 215 and 216 


of Exhibit 603A? 
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A. I will check. Pages what? 

OF 21 5eanda7ilo. 

MR. FREIDIN: Mr. Chairman, perhaps for 
the record Dr. Campbell could indicate what Velpar is. 
There seems to be a number of chemicals that some 
people have trouble pronouncing. 

MS. .CRONKs sWellye tT don't) thinks thar 
LS cogs 

DR. CAMPBELL: Velpar is the trade or 
product name, the active ingredient is hexazinone. 

The one thing to point out, of course, 
about a broadcast application of hexazinone is that 
although it will control or suppress herbacious 
vegetation, it has relatively little effect on any 
woody vegetation which is on the site and usually there 
is a considerable amount of that at any given time. 

MR. aCASTRILL ity 0. ceeSOteDreGampbell ituhe 
answer to my question is yes? 

DR. CAMPBELL. 5:A Jes Ou «wa iashave to ga 
back to the question again, please. 

Q. When a broadcast application of 
Velpar is made, extensive regrowth of highly 
competitive target species such as grass and 
raspberries will not occur until the second or third 


season after application. I believe your answer 
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was...? 

A. Significant regrowth of those species 
will not occur until then, but other species it will. 

Q. And the other species are...? 

A. The woody species. 

MS. KRISHKA: A. Species such as aspen. 

Q. Also known as poplar? 

AT NYes: 

Q. So that the application of that 
herbicide can -- excuse me, not the application but the 
effects of that herbicide treatment on control of 
vegetation can be felt tor two to three years; is that 
benigag ghee 

DR. CAMPBELL: A. Could you repeat that, 
E'm* sorry, myrhearingsiistnotethat’great® 

Q. Neither is mine actually, this is may 
be difficult. Would you agree that generally the 
effects of herbicide or herbicide treatment on control 
of vegetation can be felt for two to three years after 
application. 

Ampeiteisetruesthateanteffectswill be 
felt, nevertheless you are going to have vegetation 
regrowing within one year after the application. 

Q. Sorry, what will you have growing 


after one year? 
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A. Well, one of the most common species 
that you will see on a site which has been treated with 
hexazinone and is a herbaceous species as well is 
touch-me-not. You may have a large amount of this will 
grow within one growing season after an application. 
It appears that this species is relatively tolerant of 
hexazinone. 

THE CHAIRMAN: What is it, is it a 
herbaceous type of plant? 

DR. CAMPBELL: Well, I guess you are not 
familiar with it. Jewelweed, touch-me-not. 

MS. KRISHKA: They are impatiens, they 
are real common house plants. 

THE «CHAIRMAN:® Ifgust«planted six«flats 
of them on the weekend. 

MRe CASTRIBLIZ (hOe aWhatwsizerare ewe 
talking about? What size plant are we talking about 
after one year in terms of root system? 

DR.+CAMPBEDLed Aso @econldniktaspeak in 
terms of the root system. I mean, the root system of 
the individual plant is perhaps not as relevant as the 
number of individuals that are on the site and we have 
notequantriLed sstbatonthatwextents 

But, nevertheless, you can go on one of 


these sites and what you will find is what appears to 


Farr & Associates Reporting, Inc. 


Churcher,Iskra,Galloway, 19379 


Campbell,Buss,Hynard, 
Krishka,Nicholson 
cr ex (Castrill) 


be in effect a continuous canopy of this particular 
vegetation. 

Q. Would you agree - I think this is 
still properly directed to you, Dr. Campbell - that the 
rate of regrowth of, I will call it herbaceous 
vegetation, is particularly important following 
herbicide application pectic nutrient loss may 
increase during the winter and spring in areas where 
regrowth of vegetation was sparse? 

A. Run that by again, please? 

Ope oureseewoulayyou confirm that the 
rate of regrowth of herbaceous vegetation is 
particularly important following herbicide application 
because nutrient loss may increase during the following 
winter and spring in areas where regrowth of vegetation 
was sparse -- is or was sparse? 

A. I'm not quite sure what the relevance 
of the winter and spring is, unless I have missed the 
question somehow. 

OF ViPagesmo 492 andes 50MoLSExhi bit "6038. 

It is the bottom of page 349. 

ANA TSA9". 

Ox FAndethetopxofspager350: 

MS. KRISHKA: A.©"I think the reference 


there to winter and spring was some concern with 
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regards to the end of a season where there was snow and 
rain and there would be some increase in leaching or 
movement of soil due to the increasing water in the 
sows: 

Q. Dr. Campbell, are you the right 
person for me to be directing this question to? 

DR «sGAMPBELI:5 8 -Ay) TeThi Skis, inowrea part 
that I was directly familiar with so... 

Q. Ms. Krishka, are you the one I should 
be directing the question to? 

MS. KRISHKA: A. Yes, you are -- I am. 

Q. Do you agree with the paragraph? 

Ani qevies,)irdo: 

MRegiCAS DRI Tit: T AIM Chat rman serdomec 
believe you indicated when you wanted to rise today. 
Could I have some indication so I know where to stop? 

THE CHAIRMAN: How are you making out 
this afternoon in terms of your examination? 

MR. CASTRILLI: I would think we are 
definitely going to finish by mid-day tomorrow or 
thereabouts. 

THE CHAIRMAN: And then are you going to 
be the rest of the afternoon? 

Ms. Seaborn? 


MS. SEABORN: I'm not sure, Mr. Chairman, 
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if I will take the whole afternoon if we start after 
the lunch break, probably a couple of hours, though. 

THE CHAIRMAN: And re-examination would 
be how long, Mr. Freidin, or Ms. ntcohvye 

MR. FREIDIN: Two to three hours. 
Probably closer to the two. I think we want to start 
on Wednesday morning with that. 

THE CHAIRMAN: So it is likely that we 
would be concluding this panel by Wednesday noon; would 
that be correct? 

Sorry? 

MS. BAIR-MUIRHEAD: Excuse me, Mr. 
Chairman. 

THE CHAIRMAN: Yes. 

MS. BAIR-MUIRHEAD: I have some questions 
on behalf of Grand Council Treaty No. 3 which will take 
less than two hours. 

THE CHAIRMAN: lLess than two hours. 

Well, I would suggest that even if we 
started tomorrow at nine o'clock and perhaps on 
Wednesday at 8:30 we should be able to complete, would 
you say that was reasonable, Mr. Freidin? 

MR. FREIDIN: It sounds to me like we 
should be able to totally finish on Wednesday. We 


better be able to. 
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THE CHAIRMAN: Okay. Well, we can 
adjourn at any time that is convenient to you, Mr. 
Castra1ti-. 

MR. CASTRILLI: We are at a point in my 
cross-examination where this will be as convenient as 
any. 

THE CHAIRMAN: Okay. 

MR. CHURCHER: Before we do, Mr. 
Chairman, before the break, I undertook a couple of 
undertakings and I wonder if this would be an 
appropriate time to clear it up? 

THE CHAIRMAN: Very well. 

MR. CHURCHERis, First) of vadde sire 
Castrilli, you asked me to verify that a calculation 


that you had done 3-million hectares -- or 3-million 


19332 


cubic metres divided by 2-billion cubic metres as being 


-15 per cent and that is correct. 
And the second undertaking was to 
determine the total area of commercially operable 


forest treated in the northcentral region in the 1987 


Spruce budworm program and I have determined that that 


area is approximately 52,800 hectares. 52,8,00. 
MRAECASTREENIAA OM |. Sorrve “So that ics 
what you would anticipate cutting within the next 10 


years; is thatweichee: 
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MR ee CHURGHER= eA. | louateis) COrreEcE, 

MR. CASTRILLI: Thank you. We can take 
this up tomorrow morning. 

Mr. Chairman, there is one interrogatory 
that I failed to include in my original package. I can 
G1ther file at) now on fila ite comorrow. f'm in your 
hands. 

THE CHAIRMAN: Okay. You might as well 
File sitenow: 

MReCASTREILLI: “ft s another Forests: for 
Tomorrow interrogatory for Panel 13 and it's question 
NO aoe 

THE CHAIRMAN: Okay. That will be 
DpidgaWephie ise. (sifls). 

THE CHAIRMAN: That was Question No. 18, 
did you say? 

MRR CADLR LDU. Yes mecnat Ss =scOorrect. 
(handed) 

THE CHAIRMAN: Thank you. 

---EXHIBIT NO. 675: Forests for Tomorrow Interrogatory 
Question No. 18 (Panel 13). 

THE CHAIRMAN: Very well. We will 
adjourn until 9:00 a.m. tomorrow. Thank you. 
---Whereupon the hearing adjourned at 5:00 p.m, to be 


reconvened on Tuesday, June 20th, 1989, commencing 
a gO. Oma «lhe 
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